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	00011 Advertisement
	The Greenfield Housing Authority, the Awarding Authority, invites sealed bids from HVAC Contractors for the Boiler Replacements at scattered sites for the Greenfield Housing Authority in Greenfield, Massachusetts, in accordance with the documents prepared by Dietz & Company, Architects, Inc.
	General bidders must be certified by the Division of Capital Asset Management (DCAM) in the following category of work. Prime HVAC Contractor and must submit a current DCAM Certificate of Eligibility and a signed Update Statement (CQ3). 

	Filed sub-bids for the trades listed below will be received until 11:00 AM EST, Friday, January 15, 2010 and opened forthwith.
	Filed sub-bidders must be DCAM certified for the trades listed below and bidders must include a current DCAM Sub-Bidder Certificate of Eligibility and a signed DCAM Sub-Bidder’s Update Statement.
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	1.3 Section 1553 of ARRA provides protections for employees who make specific disclosures (whistleblowers) about  uses of ARRA funds.  Any contractor employer receiving ARRA funds must print and post the following poster or a  similar notice to employees of section 1553 and shall include the substance of this clause in all subcontracts.   http://www.oig.dol.gov/recovery/Section1553WhistleblowerProvisions.pdf.  Whistleblower information can be  found at: http://www.recovery.gov/CO NTACT/REPORTFRAUD/Pages/WhistleBlowerInformation.aspx
	SUPPLEMENTAL CONDITIONS TO THE GENERAL CONDITIONS
	Insert  NEW paragraphs 12.4.1- 12.4.2 
	12.4.1 Wage Rates  - Weatherization Assistance Program. 
	Delete existing 12.7 and insert in its place, 

	01010 summary of work
	01030 alternates
	01040 existing conditions
	END OF SECTION  01040

	01045 cutting and patching
	A. Unless specified elsewhere, the General Contractor shall be responsible for:
	1. All cutting and patching required for the project construction.
	2. Products and installation for patching and extending Work.
	3. Transition and adjustments.
	4. Repair of damaged surfaces, finishes, and cleaning
	D. Beginning of cutting or patching means acceptance of existing conditions.
	E. After uncovering existing Work, assess conditions affecting performance of work.
	C. Provide temporary supports to ensure structural integrity of the Work.  Provide devices and methods to protect other portions of Project from damage.
	D. Close openings in exterior surfaces to protect existing work and salvage items from weather and extremes of temperature and humidity. Insulate duct work and piping to prevent condensation in exposed areas.
	E. Cut, move, or remove items as necessary for access to alterations and renovation Work.  Replace and restore at completion.
	F. Remove unsuitable material not marked for salvage, such as rotted wood, corroded metals, and deteriorated masonry and concrete.  Replace materials as specified for finished Work.
	G. Remove debris and abandoned items from area and from concealed spaces.
	H. Prepare surface and remove surface finishes to provide for proper installation of new work and finishes.
	A. Execute all cutting and fitting necessary to complete the Work.
	C. Uncover work to install improperly sequenced work.
	D. Remove and replace defective or non-conforming work.
	F. Employ skilled and experienced workers to perform cutting for weather exposed and moisture resistant elements, and sight exposed surfaces.
	A. Execute patching to complement adjacent, undisturbed finishes.
	B. Fit products together to integrate with other Work.
	C. Execute work by methods to avoid damage to other Work, and which will provide appropriate surfaces to receive patching and finishing.
	D. Restore work with new products in accordance with requirements of Contract Documents.
	E. Fit work tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
	F. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids with appropriate material to full thickness of the penetrated element as necessary to maintain the required rating.
	G. Where new work abuts or aligns with existing, perform a smooth and even transition.  Patch work to match existing adjacent work in texture and appearance.  Refinish surfaces to match adjacent finish.  For continuous surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire unit.
	A. In addition to cleaning specified in Section 01520, clean all areas affected by the work of this Section.
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	3.    PARTIAL COMPLETION
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	15400 - Plumbing
	PART 1 GENERAL
	1.1 GENERAL
	A. The Conditions of the Contract and Division 1, General Requirements shall be part of this section.

	1.2 FILED SUB-BIDS 
	A. Sub-bids shall be submitted for the Work of this Section in accordance with the provisions of M.G.L. c.149 ((44A-J.  The time and place for submission of sub-bids are set forth in the Advertisement.  The procedures and requirements for submitting sub-bids are set forth in the Instructions to Bidders.
	B. Sub-bidders must be DCAM Certified in the listed trade and shall include a Current DCAM sub-bidder Certificate of Eligibility and a signed DCAM Sub-bidder’s Update Statement with the bid
	C. The Work of this section is shown on the following Drawings
	D. The Work of this section is specified in the following sections

	1.3 SUB-SUBS
	A. Sub-sub bids are required for the following subcategories of this section:
	B. Sub-bidders shall include the appropriate information for listed sub-categories in Paragraph E of the Form for Sub-bid.
	C. If the sub-sub portion of the Work is to be done by the Sub-bidder’s personnel the sub-bidder should lists its name and trade, and leave the dollar amount blank.

	1.4 SCOPE OF WORK
	A. The scope of work consists of the installation of all materials to be furnished under Section 15400, and without limiting the generality thereof, consists of furnishing all labor, materials, equipment, plant, transportation, rigging, staging up to 8 feet, appurtenances, and services necessary and/or incidental to properly complete all work as shown on the Plumbing drawings, as described in the Specifications, or as reasonably inferred from either, in the opinion of the Architect.
	B. Section includes
	1. Pipe, pipe fittings, valves and accessories
	2. Piping insulation, Jackets and accessories.
	3. Water heaters.


	1.5 RELATED WORK SPECIFIED ELSEWHERE
	A. The following related work or materials shall be provided under the designated Sections and coordinated by the Contractor:
	1. Cutting and Patching including openings in concrete masonry floors, walls and roof:  General Conditions
	2. HVAC equipment condensate piping, boiler water cold water make-up piping, boiler combustion air intake and exhaust: Section 15500, Heating Ventilation and Air Conditioning.
	3. Electrical power wiring, including starters and disconnects where not furnished with equipment:  Division 16, Electrical.


	1.6 REFERENCES
	A. ANSI A13.1 - Scheme for the Identification of Piping Systems
	B. ANSI B31.2 - Fuel Gas Piping.
	C. ANSI Z21.22-1999/CSA 4.4-M99 – Relief Valves for Hot Water Supply Systems
	D. ANSI/ASSE 1012 - Backflow Preventers with Immediate Atmospheric Vent.
	E. ANSI/CSA LC-1 - Fuel Gas Piping Systems Using Corrugated Stainless Steel Tubing (CSST)
	F. ASME B16.3 - Malleable Iron Threaded Fittings.
	G. ASME B16.18 - Cast Bronze Solder-Joint Pressure Fittings.
	H. ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings
	I. ASME B40.100 - Pressure Gauges and Gauge Attachments
	J. ASME Section VIIID - Pressure Vessels; Boiler and Pressure Vessel Codes.
	K. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
	L. ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures.
	M. ASTM A240 - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications
	N. ASTM B32 - Solder Metal.
	O. ASTM B88 - Seamless Copper Water Tube.
	P. ASTM C335 - Steady-State Heat Transfer Properties of Horizontal Pipe Insulation.
	Q. ASTM C547 - Specification for Mineral Fiber Pipe Insulation
	R. ASTM D1784 - Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
	S. ASTM D2466 - Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40.
	T. ASTM D2564 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings.
	U. ASTM D2665 - Specifications for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe Fittings.
	V. ASTM D2855 - Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings.
	W. ASTM E84 - Surface Burning Characteristics of Building Materials.
	X. ASTM E96 - Water Vapor Transmission of Materials.
	Y. ASTM E 119 - Test Methods for Fire Tests of Building Construction and Materials
	Z. ASTM E 814 - Test Method of Fire Tests of Through-penetration Firestops
	AA. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers
	BB. AWWA C651 - Disinfecting Water Mains.
	CC. NFPA 54 - National Fuel Gas Code.
	DD. NFPA 255 - Surface Burning Characteristics of Building Materials.
	EE. The Massachusetts State Building Code.
	FF. UL 723 - Surface Burning Characteristics of Building Materials.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing the Products specified in this section with minimum five years documented experience.
	B. Installer: Company specializing in performing the work of this section with minimum five years documented experience.

	QUALITY ASSURANCE
	A. Provide equipment with manufacturer's name, model number, and rating/capacity identified.
	B. All items of similar class shall be the products of the same manufacturer.  All valves, accessory items, etc. shall be from the same source.
	C. All cast iron soil pipe and fittings shall be marked with the collective trademark of the cast iron soil pipe institute.

	1.9 REGULATORY REQUIREMENTS
	A. Perform Work in accordance with State of Massachusetts Building Code.
	B. Conform to applicable codes for installation of backflow prevention devices.
	C. Provide certificate of compliance from authority having jurisdiction indicating approval of installation of backflow prevention devices.
	D. Water heaters:  Conform to appropriate standard of construction as itemized in each section of Part 2 of this specification.
	E. Conform to ASME Section VIIID for manufacture of pressure vessels.

	1.10 PERMITS
	A. The subcontractor’s attention is directed to subparagraph 4.16 of the General Conditions.  This subcontractor shall be responsible for obtaining and paying for all permits and inspections required to complete all Work described in this section.

	1.11 DEMOLITION
	A. Filed subcontractors shall be responsible for demolition of all work associated with their trade.  Demolition shall be performed under the direction of the General Contractor.  In instances of conflicts of trades, the General Contractor shall coordinate proper control of demolition by the trades and be responsible for unnecessary demolition or damage caused by improper demolition activities.
	B. Demolition work shall be performed in a neat and orderly fashion.  After piping, equipment, etc., has been removed, neatly cap remaining piping, and insulate caps in accordance to Section 15411 – PLUMBING INSULATION.  In finished areas, all piping shall be cut back to a concealed location, i.e., within walls, above ceilings, etc., before capping.
	C. Before submitting Bids, the filed subcontractors shall visit the site with Architectural and Plumbing Plans in hand, and shall inspect all existing systems to determine the extent of demolition work involved.  Particular attention is drawn to the removal of existing walls or portions of existing walls.  In those areas, all exposed and concealed piping, equipment, etc., running across or through affected areas shall be removed as required.  Piping shall then be either capped, or, if required for the proper continuing operation of an existing system to remain, piping shall be rerouted around the affected areas and reconnected as required.
	D. In general, it shall be the responsibility of the filed subcontractors to remove demolished equipment, piping, etc., from the site and properly dispose of it.  If the Owner shall so request, however, the filed subcontractors shall turn over demolished equipment, etc., to the Owner for the Owner’s use.
	E. Cut, remove and legally dispose of selected plumbing equipment, components, and materials as indicated, including but not limited to removal of piping, plumbing fixtures and trim, and other items made obsolete by the new work.
	F. Location of existing systems and equipment shown on the drawings is based on the best available information.  The filed subcontractors shall verify dimensions and locations of existing systems and equipment in the field and adjust as necessary.
	G. Certain items of existing equipment and piping may be indicated for removal or relocation.  Items noted for removal shall be disconnected and disposed of by the filed subcontractors or turned over to the Owner if the Owner so requested.  If instructed to dispose of items, the filed subcontractors shall remove the items from the premises and dispose of them in a safe, legal and responsible manner and location.  Items noted for relocation are intended for reuse in another location as designated on the Drawings.  It shall be the responsibility of the filed subcontractors to remove the material from its present location, store the material in a safe place and reinstall the material in its new location.  Questions regarding the suitability of the material or equipment shall be brought to the attention of the Owner and Engineer in writing.
	H. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for Occupied Buildings Under Construction.

	1.12 TEMPORARY WATER
	A. Refer to section 01500 for the temporary water requirements for this Contract. 
	B. The Contractor shall pay the costs for temporary water until substantial completion 
	C. The Plumbing subcontractor shall be in charge of and provide all labor (at the direction and expense of the General Contractor) required for the attendance, operation and final restoration of the permanent water service if used for temporary water purposes.
	D. The Contractor shall reimburse the Subcontractor for all costs incurred for providing temporary water.

	1.13 SUBMITTALS
	A. Attention is directed to Specification Section 01300 Submittals
	B. Submit Product Data for the following:
	1. Pipe materials, pipe fittings, valves, and accessories.  Provide manufacturers catalog information.  Indicate valve data and ratings.
	2. Insulation:  Provide product description, list of materials and thickness for each service, and locations.
	3. Water Heaters – Include equipment dimensions, size of tappings, drains, performance data and electrical characteristics.

	C. Manufacturer's Installation Instructions:  Indicate procedures which ensure acceptable workmanship and installation standards will be achieved.  Submit manufacturer’s installation instructions for the following:
	1. Pumps, valves and accessories.
	2. Insulation
	3. Water heaters

	D. Shop Drawings:
	1. Include dimension drawings of equipment indicating components and connections to other equipment and piping.
	2. Indicate capacity, power requirements, and affected adjacent construction.
	3. Provide electrical characteristics and connection requirements.


	1.14 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect and handle products to site under provisions of Division 1.
	B. Deliver materials to site in original factory packaging, labeled with manufacturer’s identification in place.  Inspect for damage.
	C. Store materials in original factory packaging and protect from weather and construction traffic.
	D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work, and isolating parts of completed system.
	E. Protect insulation against dirt, water, chemical, and mechanical damage.

	1.15 ENVIRONMENTAL REQUIREMENTS
	A. Maintain ambient temperatures and conditions required by manufacturers of adhesive, mastic, and insulation cements used as part of the work of this section.
	B. Maintain temperature during and after installation for minimum period of 24 hours.

	1.16 RECORD DRAWINGS
	A. Refer to Specification Section 01720 Surveys Record Drawing for the Record Drawing requirements for this section.
	B. The marked up As Built Drawings required to be maintained under this section are of the following Drawings 
	C. Availability of marked up As Built  drawings shall be a prerequisite to scheduling final inspection of this contract and said drawings and original contract documents will be used in checking completion of the work.
	D. Non-availability of marked up As Built  drawings or inaccuracies therein may be grounds for cancellation and postponement of any scheduled final inspection by the Architect until the discrepancy has been corrected.
	E. Record actual locations of valves and equipment.

	1.17 OPERATING AND MAINTENANCE MANUALS
	A. Refer to Section 01700 Project Closeout for the Operating and Maintenance Manual requirements for this Contract.
	B. The Plumbing subcontractor shall provide the Contractor three (3) sets of operating and maintenance instructions of all mechanical and electrical equipment furnished and installed under this section in both electronic and hard copy format.
	C. The Contractor shall collect the operating and maintenance instructions, bind them into two complete sets and deliver them to the Architect who will check for completeness and deliver them to the Owner.
	D. Delivery of the operating and maintenance manuals shall be a condition precedent to final payment.
	E. Operating and Maintenance Data shall include the following:
	1. Approved equipment shop drawings
	2. Installation instructions
	3. Manufacturer’s recommended operation, maintenance, and inspection procedures
	4. Spare parts lists


	1.18 INSTRUCTION OF OWNER’S PERSONNEL
	A. Refer to Section 01700 Project Closeout for the Instruction of Owner’s Personnel requirements for this Contract.
	B. The Plumbing subcontractor shall instruct the Owner’s personnel, at the site, in the use and maintenance of equipment installed under this section.
	C. Submission to the Architect of a certificate of compliance to this requirement, signed by the Contractor and the Owner’s Representative shall be a condition precedent to final payment.

	1.19 GUARANTEE AND SERVICE
	A. Notwithstanding any other requirements of this contract, the Plumbing Subcontractor shall guarantee the performance of the installation and equipment included in this Section for one year from the date of Substantial Completion as defined in Article 9.6  of the General Conditions.  Should any defects in materials or workmanship appear during this period, they shall be corrected or replaced by the Plumbing Subcontractor to the satisfaction of the Architect, and at no expense to the Owner.


	PART 2 MATERIALS
	2.1 MATERIAL AND EQUIPMENT QUALIFICATIONS
	A. All materials and apparatus required for the work, except as otherwise specifically indicated, shall be new, of first-class quality, and shall be furnished, delivered, erected, connected and finished in every detail and be so selected and arranged as to fit properly into the building spaces.  Where no specific type or quality of material is given, a first-class standard article as accepted by industry standards shall be furnished.
	B. Provide materials and equipment that are products of manufacturers regularly engaged in the production of such products which are of equal quality, design and workmanship.  Products shall have been in satisfactory commercial or industrial use for a minimum 2 years prior to bid opening.  The 2-year period shall include applications of equipment and materials under similar circumstances and of similar size as required for this project.  The product shall have been on sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.  Where two or more items of the same class of equipment are required, these items shall be products of a single manufacturer.
	C. Alternative Qualifications:  Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or laboratory tests, is furnished.
	D. Manufacturer's Nameplate:  Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

	2.2 PIPE, FITTINGS AND JOINTS
	2.3 VALVES
	2.4 PIPING ACCESSORIES
	2.5 SLEEVES
	A. The filed subcontractors shall provide, set in place and be held responsible for the location of all sleeves required for the work.  In the event that failure to do so requires cutting and patching of finished Work, it shall be done at the filed subcontractors’ expense.
	B. Sleeves shall be provided as follows:
	1. Sleeves for Pipes Through Non-fire Rated Floors, Beams, Walls, and Footings:  Steel pipe of minimum 18 gage thick galvanized steel or schedule 10 carbon steel pipe.
	2. Sleeves for Pipes through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing:  Prefabricated fire rated sleeves including seals.  Schedule 40 carbon steel sleeve with firestop sealant as specified herein.

	C. Pipes passing through floors, walls or partitions shall be provided with sleeves having an inside diameter one (1”) inch larger than the outside diameter of the pipe, conduit or insulation enclosing the pipe.
	D. Piping shall run with insulation continuous through sleeve.

	2.6 PIPE HANGERS AND SUPPORTS 
	A. Manufacturers:
	1. Grinnell Corp.
	2. Carpenter & Paterson Inc.
	3. Creative Systems Inc.
	4. Flex-Weld, Inc.
	5. Glope Pipe Hanger Products Inc.
	6. Michigan Hanger Co.
	7. Superior Valve Co.
	8. Equal

	B. Regulatory Requirements
	1. All piping supports shall conform to ASTM F708.

	C. Plumbing Piping – DWV and Domestic Water:
	1. Hangers for Pipe Sizes 1 to 1-1/2 inch:  Carbon steel, adjustable swivel, split ring.
	2. Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.
	3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
	4. Wall Support for Pipe Sizes to 3 inches: Cast iron hook.
	5. Vertical Support: Steel riser clamp.
	6. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	7. Copper Pipe Support: Copper-plated, Carbon-steel ring.

	D. Accessories
	1. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded.
	2. Insulation Shields:  Galvanized carbon steel; Grinnell Figure 167.
	3. Pipe Saddles:  Steel pipe saddles welded to pipe.
	4. High density rigid insulation sections or suitable factory fabricated units in lieu of pipe saddles.

	E. Hanger Sizing Requirements
	1. Pipe hangers installed on insulated pipe shall be sized to allow the insulation to pass through the hanger.


	2.7 PLUMBING SYSTEMS IDENTIFICATION
	A. Identification work shall comply with ANSI A13.1. Names, abbreviations and other designations used in identification work, shall correspond with designations shown on drawings specified or scheduled.
	B. Acceptable manufacturers for identification devises shall be Seton Identification Products, Craftmark Identification Systems and Safety Sign Co.
	C. Piping System Identification:
	1. Provide manufacturer's standard pre-printed, plastic wrap-around pipe markers, semi-rigid snap-on or permanent adhesive pressure-sensitive vinyl type, color-coded, pipe markers, complying with ANSI A13.1.
	2. Install on pipe insulation segment where required for hot non-insulated pipes.
	3. Include arrows to show normal direction of flow:

	D. Valve Identification:
	1. Provide 19-gage polished brass valve tags with stamp-engraved piping system abbreviation in 1/4" high letters and sequenced valve numbers 1/2" high, and with 5/32" hole for fastener.  Provide 1-1/2" diameter tags, except as otherwise indicated.
	2. Valve Tag Fasteners:  Provide manufacturer's standard solid brass chain (wire link or beaded type), or solid brass S-hooks of the sizes required for proper attachment of tags to valves, and manufactured specifically for that purpose.

	E. Label color coding and sizes shall conform to ANSI A13.1.  Use the following legend:
	F. Whenever Owner’s standards differ from the above, observe and follow Owner’s standard labeling conversion.

	2.8 FIRESTOPPING
	A. The filed subcontractors shall be responsible for fire stopping any openings required by their trade.  The filed subcontractors shall coordinate fire stopping with the General Contractor.  In the event of a conflict between trades the General Contractor shall control fire stopping activities by the trades.
	B. Firestopping shall be provided for the following:
	1. Penetrations through fire-resistance-rated floor and roof construction including both empty openings and openings containing pipes and other penetrating items.
	2. Penetrations through fire-resistance-rated walls and partitions including both empty openings and openings containing pipes and other penetrating items.
	3. Penetrations through smoke barriers, smoke partitions and construction enclosing compartmentalized areas involving both empty openings and openings containing penetrating items.
	4. Penetrations at tops of fire-resistance rated walls and partitions of the following construction types:
	a. Gypsum board assembly walls and partitions.


	C. System Performance Requirements:
	1. General:  Provide firestopping systems that are produced and installed to resist the spread of fire, according to requirements indicated, and the passage of smoke and other gases.  ASTM E 814 (Standard Test Method for Fire Tests of Through-penetration Fire Stops) products listed below shall be used at openings in fires resistive wall and floors that are evaluated in accordance with ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and Material.
	2. F-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with F ratings indicated, as determined per ASTM E 814, but not less than that equaling or exceeding the fire-resistance rating of the constructions penetrated.
	3. T-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with T ratings, in addition to F ratings, as determined per ASTM E 814, where indicated and where systems protect penetrating items exposed to contact with adjacent materials in occupiable floor areas.  T-rated assemblies are required where the following conditions exist:
	a. Where firestop systems protect penetrations located outside of wall cavities.
	b. Where firestop systems protect penetrations located outside fire-resistive shaft enclosures.
	c. Where firestop systems protect penetrations located in construction containing doors required to have a temperature-rise rating.
	d. Where firestop systems protect penetrating items larger than a 4 inch diameter nominal pipe or 16 sq. in. in overall cross-sectional area.

	4. For firestopping exposed to view, traffic, moisture, and physical damage, provide products that do not deteriorate when exposed to these conditions.
	a. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems.
	b. For penetrations involving insulated piping, provide through-penetration firestop systems not requiring removal of insulation.

	5. For firestopping exposed to view, provide products with flame-spread values of less than 25 and smoke-developed values of less than 50, as determined per ASTM E 84.

	D. Project Conditions:
	1. Environmental Conditions:  Do not install firestopping when ambient or substrate temperatures are outside limits permitted by firestopping manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	2. Ventilation:  Ventilate firestopping per firestopping manufacturers' instructions by natural means or, where this is inadequate, forced air circulation.

	E. Firestopping General:
	1. Compatibility:  Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by firestopping manufacturer based on testing and field experience.
	2. Accessories:  Provide components for each firestopping system that are needed to install fill.  Use only components specified by the firestopping manufacturer for the designated fire-resistance-rated systems.  Accessories include but are not limited to the following items:
	a. Permanent forming/damming/backing materials including the following:
	1) Semirefractory fiber (mineral wool) insulation.
	2) Ceramic fiber.
	3) Sealants used in combination with other forming/damming materials to prevent leakage of fill materials in liquid state.
	4) Fire-rated formboard.

	b. Temporary forming materials.
	c. Substrate primers.
	d. Collars.
	e. Steel sleeves.

	3. Applications:  Provide firestopping systems composed of materials specified in this Section that comply with system performance and other requirements.

	F. Fill materials for through-penetration firestop systems:
	1. Intumescent, Latex Sealant:  Single-component, intumescent, latex formulation.
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Intumescent Latex Sealant:
	1) Metacaulk 950, The RectorSeal Corporation.
	2) Fire Barrier CP 25WB Caulk, 3M Fire Protection Products.
	3) AC-20 FTR Acoustical and Insulation Sealant, Pecora Corp.
	4) FIRECODE Compound, United States Gypsum Co.
	5) FS-One, Hilti, Inc.



	G. Mixing:
	1. For those products requiring mixing prior to application, comply with firestopping manufacturer's directions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other procedures needed to produce firestopping products of uniform quality with optimum performance characteristics for application indicated.


	2.9 GLASS FIBER PIPING INSULATION
	A. Manufacturer: Johns/Manville Micro-Lok.
	B. Other acceptable manufacturers offering equivalent products:
	1. Owens Corning.
	2. Certainteed Manson.
	3. Knauf.

	C. Insulation:  ASTM C547 rigid molded, noncombustible.
	1. ‘K’ value:  ASTM C335, 0.25 at 75 degrees F
	2. Minimum Service Temperature:  -20 degrees F 
	3. Maximum Service Temperature:  850 degrees F
	4. Maximum Moisture Absorption:  0.2 percent by volume.

	D. Vapor Barrier Jacket:
	1. White kraft paper reinforced with glass fiber yarn and bonded to aluminized film.
	2. Moisture Vapor Permeability:  ASTM E96; 0.02 perm-inches.

	E. Insulation Materials:  Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84, NFPA 255, and UL 723.

	2.10 POLYVINYL CHLORIDE (PVC) PLASTIC INSULATION JACKETING
	A. Manufacturer:  Johns/Manville, Zeston 2000 or equal .
	B. Jacket:  ASTM D1784, one piece molded type fitting covers and sheet material, off white color.
	1. Minimum Service Temperature:  0 degrees F (-18 degrees C).
	2. Maximum Service Temperature:  150 degrees F (66 degrees C).
	3. Thickness:  10 mil (. mm).


	2.11 RESIDENTIAL INDIRECT FIRED WATER HEATER
	A. Manufacturers: Superstor Ultra model SSU-30LB
	B. Maximum working pressure:  150 psig
	C. Ratings:
	1. Storage Capacity, 30 gallons
	2. Recommended flow rate, 8 gpm
	3. First hour rating 169 gallons, based on 180 degree F entering boiler water and 140 degree F storage tank temperature.

	Construction: Inner tank 316L stainless steel; thermally insulated with 2 inches of CFC free water blown foam insulation and encased in high density polyethylene plastic outer shell; stainless steel dip tube, stainless steel hot water outlet and cold water inlet, emersion type stainless steel control well, high output cupronickel heat exchanger with integral finned tube design.
	E. Listings and ratings: UL Listed, rated as ASME equivalent in Massachusetts and NSF Listed 


	PART 3 EXECUTION
	3.1 GENERAL
	A. Refer to specification sections referenced in 1.2.D above for specific execution requirements for work of this section.

	3.2 TEMPORARY OPENINGS
	A. The filed subcontractors shall ascertain from an examination of the Drawings whether any special temporary openings in the building will be required for the admission of apparatus provided under this Division and shall notify the Owner or the General Contractor accordingly.  In the event of failure of the filed subcontractors to give sufficient notice in time to arrange for these openings during construction, the filed subcontractors shall assume all costs of providing such openings thereafter.

	3.3 INSTALLATION - PIPING
	A. Ream pipe and tube ends.  Remove burrs.  Bevel or groove plain end ferrous pipe.
	B. Remove scale and dirt on inside and outside before assembly.
	C. Prepare piping connections to equipment with grooved joint couplings, flanges, or unions.
	D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps.
	E. Use fittings for all changes in direction and branch connections.
	F. Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below grade or floors, unless indicated to be exposed to view.
	G. Install exposed piping at right angles or parallel to building walls.  Diagonal runs are not permitted unless expressly indicated.
	H. Exterior Wall Penetrations: Seal pipe penetrations through exterior walls with sleeves and mechanical sleeve seals.  Pipe sleeves smaller than 6 inches shall be galvanized steel pipe; pipe sleeves 6 inches and larger shall be galvanized steel sheet metal.
	I. Install piping with 1/32 inch per foot (1/4 percent) downward slope towards drain point.
	J. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
	K. Route piping in orderly manner and maintain gradient.
	L. Install piping to conserve building space and not interfere with use of space.
	M. Group piping whenever practical at common elevations.
	N. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	O. Provide clearance for installation of insulation and access to valves and fittings.
	P. Provide access where valves and fittings are not exposed.
	Q. Pipe Expansion: All pipe connections shall be installed to allow for freedom of movement of the piping during expansion and contraction without springing.  Swing joints, expansion loops and expansion joints with proper anchors and guides shall be provided where necessary and/or where shown on the Drawings.  Anchors and guides shall be subject to the review of the Engineer.  Pay particular attention to plastic piping with high coefficients of expansion.

	3.4 INSTALLATION – VALVES
	A. Install all valves in accordance with manufacturer’s instructions
	B. Install valves with stems upright or horizontal, not inverted.
	C. Install gate valves of ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
	D. Install check valves where indicated on plans.
	E. Install boiler feed valves, thermostatic mixing valves and .temperature/pressure relief valves where indicated on plans.

	3.5 INSTALLATION – PIPING ACCESSORIES
	A. Install in accordance with manufacturer's instructions.
	B. Installation of Backflow Preventers:  Install in accordance with manufacturer’s instructions.  Install a drain line from the air gap fitting and terminate at the nearest drain, at building’s exterior or Janitor’s sink.
	C. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus connections.  Do not use direct welded or threaded connections to valves, equipment or other apparatus.
	D. Install brass male adapters each side of valves in copper piped system.  Sweat solder adapters to pipe.
	E. Strainers:  Any equipment which operates with strainers shall have strainers installed at all times.  In no case shall any equipment having strainers be run without a clean strainer in place.  This applies equally and especially to systems operated during construction or for testing.  When equipment and systems are officially turned over to the Owner, all equipment shall be clean and have clean strainer installed.
	F. All strainer blow-down connections shall be provided with a ¾” drain valve with hose connection and brass cap.
	G. Escutcheons: Provide chrome plated escutcheons on pipes wherever they pass through floors, ceilings, walls or partitions in finished locations.

	3.6 INSTALLATION - SLEEVES
	A. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for continuous insulation wrapping.
	B. Extend sleeves through floors 1 inch above finished floor level.  Caulk sleeves.
	C. Where piping penetrates floor, ceiling, or wall, close off space between pipe and adjacent work with fire stopping (where required to maintain rating of assembly) or insulation and caulk airtight.  Provide close fitting metal collar or escutcheon covers at both sides of penetration.
	D. Install chrome plated steel escutcheons at finished surfaces.

	3.7 INSTALLATION - PIPE HANGERS AND SUPPORTS
	A. Support horizontal piping as scheduled.
	B. Install hangers to provide minimum ½ inch  space between finished covering and adjacent work.
	C. Place hangers within 12 inches  of each horizontal elbow.
	D. Use hangers with 1-1/2 inch  minimum vertical adjustment.
	E. Support vertical piping at every floor.
	F. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.
	G. Support riser piping independently of connected horizontal piping.
	H. Design hangers for pipe movement without disengagement of supported pipe.
	I. Prime coat exposed steel hangers and supports.  Refer to Division 9.  Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
	J. Schedules

	3.8 INSTALLATION - PIPING SYSTEM IDENTIFICATION
	A. Install in accordance with manufacturer’s recommendations
	B. Where identification is to be applied to surfaces which require insulation, painting or other covering or finish, install identification after completion of covering and painting.  Install identification prior to installation of acoustical ceilings and similar removable concealment.
	C. Piping Identification: Locate pipe markers as follows wherever piping is exposed to view in mechanical rooms and accessible maintenance spaces (shafts, tunnels, plenums)
	1. Near each valve, control device,  major equipment items and points of origination and termination
	2. Near each branch, excluding short take-offs for fixtures and terminal units; mark each pipe at branch, where there could be question of flow pattern.
	3. Near locations where pipes pass through walls or floors/ceilings, or enter non-accessible enclosures.
	4. At access doors and similar access points which permit view of concealed piping.
	5. Spaced intermediately at maximum spacing of 50' along each piping run, except reduce spacing to 25' in congested areas of piping and equipment.

	D. Valve Identification:
	1. Provide valve tag on every valve, cock and control device in each piping system; exclude check valves, valves within factory-fabricated equipment units, plumbing fixture faucets, convenience and lawn-watering hose bibs, and shut-off valves at plumbing fixtures, HVAC terminal devices and similar rough-in connections of end-use fixtures and units.  List each tagged valve in valve schedule for each piping system.  For each page of valve schedule, provide glazed display frame, with screws for removable mounting on masonry walls.
	2. Submit valve schedule for each piping system, typewritten and reproduced on 8-1/2" x 11" bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on tag), location of valve (room or space), and variations for identification (if any).  Mark valves which are intended for emergency shut-off and similar special uses, by special "flags", in margin of schedule.  In addition to mounted copies, furnish extra copies for Maintenance Manuals as specified in Division 1.
	3. Mount valve schedule frames and schedules in mechanical rooms where indicated or, if not otherwise indicated, where directed by Architect/Engineer.  Where more than one major machine room is shown for project, install mounted valve schedule in each major machine room, and repeat only main valves which are to be operated in conjunction with operations of more than single machine room.


	3.9 INSTALLATION - FIRESTOPPING
	A. Preparation:
	1. Surface Cleaning:  Clean out openings immediately prior to installing firestopping to comply with recommendations of firestopping manufacturer and the following requirements:
	a. Remove all foreign materials from surfaces of opening and from penetrating items that could interfere with adhesion of firestopping.
	b. Clean opening and penetrating items to produce clean, sound surfaces capable of developing optimum bond with firestopping.  Remove loose particles remaining from cleaning operation.
	c. Remove laitance and form release agents from concrete.

	2. Masking Tape:  Use masking tape to prevent firestopping from contacting adjoining surfaces that will remain exposed upon completion of Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove smears from firestopping materials.  Remove tape as soon as it is possible to do so without disturbing firestopping's seal with substrates.

	B. Installing firestops at through-penetrations.
	1. General:  Comply with the "System Performance Requirements" article in Part 1 and the through-penetration firestop manufacturer's installation instructions and drawings pertaining to products and applications indicated.
	2. Install forming/damming materials and other accessories of types required to support fill materials during their application and in the position needed to produce the cross-sectional shapes and depths required to achieve fire ratings of designated through-penetration firestop systems.  After installing fill materials, remove combustible forming materials and other accessories not indicated as permanent components of firestop systems.
	3. Install fill materials for through-penetration firestop systems by proven techniques to produce the following results:
	a. Completely fill voids and cavities formed by openings, forming materials, accessories, and penetrating items.
	b. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	c. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	C. Cleaning:
	1. Clean off excess fill materials and sealants adjacent to openings and joints as work progresses by methods and with cleaning materials approved by manufacturers of firestopping products and of products in which opening and joints occur.
	2. Protect firestopping during and after curing period from contact with contaminating substances or from damage resulting from construction operations or other causes so that they are without deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated firestopping immediately and install new materials to produce firestopping complying with specified requirements.


	3.10 INSTALLATION - INSULATION
	A. Verify that piping has been tested before applying insulation materials.
	B. Verify that surfaces are clean and dry, with foreign material removed.
	C. Install in accordance with manufacturer’s instructions.
	D. On exposed piping, locate insulation and cover seams in least visible locations.
	E. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.
	F. Insulate entire system including pump impellers, suction diffusers, tanks, accessories, fittings, valves, unions, flanges, strainers, flexible connections and expansion joints.  Diaphragm type expansion tanks shall not be insulated.
	G. Secure seams with pressure sensitive tape closure and butt joints with minimum 3 inch wide tape of same material as vapor barrier jacket.
	H. Finish insulation at supports, protrusions, and interruptions.
	I. Insulation thickness shall be in accordance with the requirements of 780 CMR 61.00 - the 7th Edition Massachusetts Building Code for One- and Two- Family Dwellings and the following schedule.

	3.11 INSTALLATION - INSULATION JACKETING
	A. Provide jacketing for insulated piping, located within mechanical rooms, that is installed less than 10 feet above finished floor.
	B. Provide jacketing for all fittings and valves.  Provide factory precut inserts.
	C. Apply vapor retardant mastic to all seams and joints.
	D. Secure all seams and joints with Zeston PVC Z-Tape.

	3.12 INSTALLATION - WATER HEATER
	A. Install water heaters in accordance with manufacturer's instructions and to NSF, UL requirements.
	B. Coordinate with plumbing work and related electrical work to achieve a complete operating system.

	3.13 TESTING
	A. All new piping systems installed and parts of existing piping systems which have been altered, extended or repaired under this contract shall be tested as prescribed hereinafter.
	B. All new, altered, extended or replaced piping systems shall be left uncovered and unconcealed until tested and approved.  Where such work has been covered or concealed before tested and approved, it shall be exposed for testing.
	C. Contractor shall be responsible for furnishing all plugs, piping, valves, hoses, pumps and equipment necessary for required tests and for proper disposal of the water upon completion of the tests.  All systems shall be thoroughly cleaned before testing.
	D. The drainage and vent systems shall be tested in accordance with The Massachusetts State Plumbing Code, 248 CMR 10.00.  Rough piping shall be tested by water or air and proved water-tight.  Either of the following methods shall be used.
	1. Water test: Subject to not less than 10 foot head of water.  Keep water in system for a minimum of 15 minutes before inspection starts.  The system shall than be tight at all points.
	2. Air test: Subject to not less than gauge pressure of 5 pounds per square inch.  The air pressure shall be held without introduction of additional air for a minimum period of 15 minutes.

	E. Water piping shall be tested in accordance with The Massachusetts State Plumbing Code, 248 CMR 10.00.  The system shall be proved tight under a water pressure of 150 PSIG.  The system shall be filled with water through a low connection point, care being taken to completely vent air so that no air pockets remain.  The pressure shall be applied gradually and then held for a minimum of two hours.  Care shall be taken to insure that at no point a dangerous overpressure is experienced.  The hydrostatic test shall be considered satisfactory if no visible leakage, cracks or other signs of distress are discovered.  Pressure drop other than that due to temperature change or similar reasons shall not be allowed.  The water used for the test shall be obtained from a potable source of supply.
	F. Gas piping shall be tested in accordance with Massachusetts State Plumbing Code, 248 CMR 3.00.  Test pressure shall be not less than 1 1/2 times the proposed maximum working pressure, but not less than 3 PSIG.  Test duration shall be not less than one-half hour for each 500 cubic feet of pipe volume.  The piping shall withstand the test pressure without showing any evidence of leakage or other defects.  Test medium shall be air, nitrogen, or carbon dioxide.  Oxygen shall never be used.  Fuel gas may be used in systems operating at pressures of 1/2 pound per square inch or less.
	G. At completion of tests Contractor shall submit a typewritten log of test data for Owner's permanent file including:
	1. Data of test.
	2. Section tested-attach sketch.
	3. Equipment used.
	4. Personnel involved.
	5. Owner or Owner's witness in attendance.
	6. Results.

	H. After repair any failed test shall be repeated until all requirements of this Section are met.

	3.14 CLEANING AND FLUSHING
	A. Upon completion of all work, all piping systems shall be flushed with water/liquid alkaline solution with emulsifying agents and detergents, to remove dirt, grease, grit, chips and foreign matter.
	B. Solutions for flushing shall be used in sufficient quantity to produce a velocity of at least 2.5 feet per second.  Flushing shall continue until discharge solution shows no discoloration or evidence of foreign materials.
	C. During flushing operation, all valves shall be operated several times, bypasses opened, pumps operated and equipment flushed.
	D. Upon completion of flushing operations, all strainers, filters and blowdowns shall be removed and cleaned of accumulated waste.

	3.15 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
	A. Prior to starting work, verify system is complete, flushed and clean.
	B. Ensure PH of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda ash) or acid (hydrochloric).
	C. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 50 to 80 mg/L residual.
	D. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15 percent of outlets.
	E. Maintain disinfectant in system for 24 hours.
	F. If final disinfectant residual tests less than 25 mg/L, repeat treatment.
	G. Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.
	H. Take samples no sooner than 24 hours after flushing, from 5   percent of outlets and from water entry, and analyze in accordance with AWWA C651.

	3.16 MAINTENANCE
	A. The filed subcontractor shall provide the necessary skilled labor to assure the proper operation and to provide the required current and preventative maintenance for the equipment and controls provided under this Division until final acceptance of the building by the Owner.  The filed subcontractors shall not assume acceptance of the building by the Owner until he receives written notification.
	B. The General Contractor shall receive calls for problems experienced in the operation of the equipment provided under this Division and he shall take steps to immediately correct any deficiencies that may exist.  Correction of deficiencies noted is the responsibility of the filed subcontractors.
	C. The General Contractor shall provide a check list and shall put a copy of it in the boiler or main mechanical room.  The check list shall itemize each piece of equipment furnished under his Section.
	D. The General Contractor shall certify on this check list that he has examined each piece of equipment and that, in his opinion, it is operating as intended by the manufacturer, it has been properly lubricated, and that all necessary current and preventative maintenance has been performed as recommended by the manufacturer and by good and accepted practice.
	E. During construction, the General Contractor shall ensure that all filters are in place on all equipment.  If the equipment is operated during construction, strict attention shall be paid to maintaining clean and effective filters.  Filters shall be new and clean when the system testing and balancing takes place.  The General Contractor shall bear the cost of all filters and media during construction until final acceptance by the Owner.  This requirement shall apply equally to fluid filters and strainers.
	F. Where normal preventative maintenance for any piece of equipment requires special tools, the filed subcontractors shall furnish the appropriate tools for that piece of equipment (i.e., special filter removal hooks, valve wrenches, etc.).



	15500 - HVAC
	PART 1 GENERAL
	1.1 GENERAL
	A. The Conditions of the Contract and Division 1, General Requirements shall be part of this section.

	1.2 FILED SUB-BIDS 
	A. Sub-bids shall be submitted for the Work of this Section in accordance with the provisions of M.G.L. c.149 ((44A-J.  The time and place for submission of sub-bids are set forth in the Advertisement.  The procedures and requirements for submitting sub-bids are set forth in the Instructions to Bidders.
	B. Sub-bidders must be DCAM Certified in the listed trade and shall include a Current DCAM sub-bidder Certificate of Eligibility and a signed DCAM Sub-bidder’s Update Statement with the bid
	C. The Work of this section is shown on the following Drawings
	D. The Work of this section is specified in the following sections

	1.3 SUB-SUBS
	A. Sub-sub bids are required for the following subcategories of this section:
	B. Sub-bidders shall include the appropriate information for listed sub-categories in Paragraph E of the Form for Sub-bid.
	C. If the sub-sub portion of the Work is to be done by the Sub-bidder’s personnel the sub-bidder should lists its name and trade, and leave the dollar amount blank.

	1.4 SCOPE OF WORK
	A. The scope of work consists of the installation of all materials to be furnished under Section 15500, and without limiting the generality thereof, consists of furnishing all labor, materials, equipment, plant, transportation, rigging, staging up to  8 feet, appurtenances, and services necessary and/or incidental to properly complete all work as shown on the Heating, Ventilating and Air Conditioning  drawings, as described in the Specifications, or as reasonably inferred from either, in the opinion of the Architect.
	B. Section includes
	1. Hydronic piping, valves and specialties
	2. HVAC Insulation 
	3. HVAC Pumps
	4. High Efficiency Boilers
	5. Instruments and Control Elements
	6. Sequence of Operation


	1.5 RELATED WORK SPECIFIED ELSEWHERE
	A. The following related work or materials shall be provided under the designated Sections and coordinated by the Contractor:
	1. Cutting and Patching including openings in concrete masonry floors, walls and roof:  General Conditions
	2. Domestic water heaters, gas piping, domestic water piping, condensing boiler flues and air intakes: Section 15400, Plumbing.
	3. Electrical power wiring, including starters and disconnects where not furnished with equipment:  Division 16, Electrical.


	1.6 REFERENCES
	A. AABC - National Standards for Total System Balance.
	B. ASHRAE 111 - Practices for Measurement, Testing, Adjusting, and Balancing of Building Heating, Ventilation, Air-conditioning, and Refrigeration Systems.
	C. ASME  Boiler and Pressure Vessel Codes, SEC 9  Qualification Standard for Welding and Brazing Procedures, Welders, Brazers, and Welding and Brazing Operators.
	D. ASME B16.3  Malleable Iron Threaded Fittings Class 50 and 300.
	E. ASME B16.22  Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
	F. ASME B31.9  Building Services Piping.
	G. ASME B40.100 - Pressure Gauges and Gauge Attachments
	H. ASME SEC 4  Boiler and Pressure Vessel Codes  Rules for Construction of Heating Boilers.
	I. ASME SEC 8D  Boilers and Pressure Vessel Codes  Rules for Construction of Pressure Vessels.
	J. ASTM A53  Pipe, Steel, Black and HotDipped, Zinc Coated Welded and Seamless.
	K. ASTM B32  Solder Metal.
	L. ASTM B88  Seamless Copper Water Tube.
	M. ASTM C335 - Steady-State Heat Transfer Properties of Horizontal Pipe Insulation.
	N. ASTM C547 - Specification for Mineral Fiber Pipe Insulation
	O. ASTM D1784 - Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
	P. ASTM E84 - Surface Burning Characteristics of Building Materials.
	Q. ASTM E96 - Water Vapor Transmission of Materials.
	R. ASTM E 119 - Test Methods for Fire Tests of Building Construction and Materials
	S. ASTM E 814 - Test Method of Fire Tests of Through-penetration Firestops
	T. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers
	U. AWS D1.1 - Structural Welding Code – Steel
	V. HI (Hydronics Institute)  Testing and Rating Standard for Cast Iron and Steel Heating Boilers.
	W. ICB, International Certification Board for TABB, Testing Adjusting And Balancing Bureau,
	X. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems.
	Y. NEMA 250  Enclosures for Electrical Equipment (1000 Volts Maximum).
	Z. NEMA DC 3  LowVoltage Room Thermostats.
	AA. NFPA 54 - National Fuel Gas Code.
	BB. NFPA 255 - Surface Burning Characteristics of Building Materials.
	CC. SMACNA - HVAC Systems Testing, Adjusting, and Balancing.
	DD. SMACNA - IAQ Guidelines for Occupied Buildings Under Construction
	EE. TABB - Testing Adjusting and Balancing Bureau 
	FF. UL 723 - Surface Burning Characteristics of Building Materials.

	1.7 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.
	B. Installer:  Company specializing in performing the work of this section with minimum three years documented experience.
	C. Testing Adjusting and Balancing Company: Company specializing in the testing, adjusting, and balancing of systems specified in this Section with minimum three years documented experience certified by one of the following
	1. Testing Adjusting and Balancing Bureau (TABB)
	2. National Environmental Balancing Bureau (NEBB)
	3. Associated Air Balance Council (AABC).


	1.8 QUALITY ASSURANCE
	A. Provide equipment with manufacturer's name, model number, and rating/capacity identified.
	B. All items of similar class shall be the products of the same manufacturer.  All valves, accessory items, etc. shall be from the same source.
	C. Insulation Materials:  Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84, NFPA 255, and UL 723.
	D. Perform total system balance in accordance with one of the following standards.  Maintain one copy of each document on site.
	1. AABC National Standards for Field Measurement and Instrumentation, Total System Balance
	2. ASHRAE 111 - Practices for Measurement, Testing, Adjusting, and Balancing of Building Heating, Ventilation, Air-conditioning, and Refrigeration Systems
	3. NEBB Procedural Standards for Testing, Balancing and Adjusting of Environmental Systems.


	1.9 REGULATORY REQUIREMENTS
	A. Perform Work in accordance with State of Massachusetts Building Code.
	B. Conform to ASME B31.9 code for installation of piping system.

	1.10 PERMITS
	A. The contractors attention is directed to subparagraph 4.16 of the General Conditions.  This contractor shall be responsible for obtaining and paying for all permits and inspections required to complete all Work described in this section.

	1.11 DEMOLITION
	A. The Contractor shall be responsible for demolition of all work associated with their trade.  In instances of conflicts of trades, the General Contractor shall coordinate proper control of demolition by the trades and be responsible for unnecessary demolition or damage caused by improper demolition activities.
	B. Demolition work shall be performed in a neat and orderly fashion.  After piping, ductwork, equipment, etc., has been removed, neatly cap remaining ductwork and piping, and insulate caps in accordance to Section 15511 – HVAC INSULATION.  In finished areas, all ductwork and piping shall be cut back to a concealed location, i.e., within walls, above ceilings, etc., before capping.
	C. Before submitting Bids, the contractor shall visit the site with Architectural and Mechanical Plans in hand, and shall inspect all existing systems to determine the extent of demolition work involved.  Particular attention is drawn to the removal of existing walls or portions of existing walls.  In those areas, all exposed and concealed piping, ductwork, equipment, etc., running across or through affected areas shall be removed as required.  Piping and ductwork shall then be either capped, or, if required for the proper continuing operation of an existing system to remain, piping and ductwork shall be rerouted around the affected areas and reconnected as required.
	D. In general, it shall be the responsibility of the contractor to remove demolished equipment, piping, ductwork, etc., from the site and properly dispose of it.  If the Owner shall so request, however, the contractor shall turn over demolished equipment, etc., to the Owner for the Owner’s use.
	E. Cut, remove and legally dispose of selected mechanical equipment, components, and materials as indicated, including but not limited  to removal of mechanical piping, heating units, plumbing fixtures and trim, and other mechanical items made obsolete by the new work.
	F. Location of existing systems and equipment shown on the drawings is based on the best available information.  The contractor shall verify dimensions and locations of existing systems and equipment in the field and adjust as necessary.
	G. Certain items of existing equipment and piping or ductwork may be indicated for removal or relocation.  Items noted for removal shall be disconnected and disposed of by the contractor or turned over to the Owner if the Owner so requested.  If instructed to dispose of items, the contractor shall remove the items from the premises and dispose of them in a safe, legal and responsible manner and location.  Items noted for relocation are intended for reuse in another location as designated on the Drawings.  It shall be the responsibility of the contractor to remove the material from its present location, store the material in a safe place and reinstall the material in its new location.  Questions regarding the suitability of the material or equipment shall be brought to the attention of the Owner and Engineer in writing.
	H. Demolition work shall be performed in accordance with SMACNA IAQ Guidelines for Occupied Buildings Under Construction.

	1.12 TEMPORARY HEAT
	A. Refer to section 01500 for the temporary heat requirements for this Contract. 
	B. The Contractor shall pay the costs of all fuel and electricity required for temporary heating until substantial completion 
	C. The Heating, Ventilating and Air Conditioning subcontractor shall be in charge of and provide all labor (at the direction and expense of the General Contractor) required for the attendance, operation and final restoration of the permanent heating system if used for temporary heating purposes.
	D. The Contractor shall reimburse the Subcontractor for all costs incurred for providing temporary heat.

	1.13 SUBMITTALS
	A. Attention is directed to Specification Section 01300 Submittals
	B. Submit product data for the following;
	1. Pipe materials, pipe fittings, valves, and accessories.  Provide manufacturers catalog information.  Indicate valve data and ratings.
	2. Insulation:  Provide product description, list of materials and thickness for each service, and locations.
	3. HVAC Pumps:  Provide certified pump curves showing performance characteristics with pump and system operating point plotted.  Include NPSH curve when applicable.  Include electrical characteristics and connection requirements.
	4. High Efficiency Boilers: Provide data indicating general layout, dimensions, and size and location of water, gas, and vent connections, and electrical characteristics and connection requirements.
	5. Controls and Control Elements: Submit diagrams indicating mechanical system controlled and control system components.  Label equipment and control devices using the nomenclature on the drawings.  Control devices shall be labeled with settings, adjustable range of control and limits.  Include written description of control sequence.  Provide detail of panel face including controls, instruments, gauges and labels.  

	C. Manufacturer's Installation Instructions:  Indicate procedures which ensure acceptable workmanship and installation standards will be achieved.  Submit manufacturer’s installation instructions for the following:
	1. Pumps, valves and accessories.
	2. High efficiency boilers.
	3. Controls and Control Elements: Include wiring schematics of each control panel clearly showing extent of internal and external wiring.  Indicate factory and field wiring.

	D. Shop Drawings:
	1. Include dimension drawings of equipment indicating components and connections to other equipment and piping.
	2. Indicate capacity, power requirements, and affected adjacent construction.
	3. Provide electrical characteristics and connection requirements.

	E. Testing Adjusting and Balancing Reports
	1. Submit name of adjusting and balancing agency for approval within 30 days after award of Contract.
	2. Field Reports: Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing of systems and equipment to achieve specified performance.
	3. Prior to commencing work, submit report forms or outlines indicating adjusting, balancing, and equipment data required.
	4. Submit draft copies of report for review prior to final acceptance of Project.  Provide final copies for Owner and for inclusion in operating and maintenance manuals.
	5. Provide type written reports in soft cover, letter size, 3-ring binder manuals, complete with index page and indexing tabs, with cover identification at front and side.  Report shall reference the contract drawings for location of equipment and devices.  Where reference to the contract drawings is not satisfactory, include a set of reduced drawings or sketches with equipment and devices identified to correspond with data sheets.
	6. Include detailed procedures, agenda, sample report forms and copy of AABC National Project Performance Guaranty prior to commencing system balance.
	7. Test Reports: Indicate data on AABC National Standards for Total System Balance forms or NEBB forms.


	1.14 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, protect and handle products to site under provisions of Division 1.
	B. Deliver materials to site in original factory packaging, labeled with manufacturer’s identification.  Inspect for damage.
	C. Store materials in original wrapping and protect from weather and construction traffic.
	D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work, and isolating parts of completed system.
	E. Protect insulation against dirt, water, chemical, and mechanical damage.

	1.15 ENVIRONMENTAL REQUIREMENTS
	A. Maintain ambient temperatures and conditions required by manufacturers of adhesive, mastic, and insulation cements used as part of the work of this section.
	B. Maintain temperature during and after installation for minimum period of 24 hours.

	1.16 RECORD DRAWINGS
	A. Refer to Specification Section 01720 Surveys Record Drawing for the Record Drawing requirements for this section.
	B. The marked up As Built Drawings required to be maintained under this section are of the following Drawings 
	C. Availability of marked up As Built  drawings shall be a prerequisite to scheduling final inspection of this contract and said drawings and original contract documents will be used in checking completion of the work.
	D. Non-availability of marked up As Built  drawings or inaccuracies therein may be grounds for cancellation and postponement of any scheduled final inspection by the Architect until the discrepancy has been corrected.
	E. Record actual locations of valves and hydronic devices.

	1.17 OPERATING AND MAINTENANCE MANUALS
	A. Refer to Section 01700 Project Closeout for the Operating and Maintenance Manual requirements for this Contract.
	B. The Heating, Ventilating and Air Conditioning subcontractor shall provide the Contractor three (3) sets of operating and maintenance instructions of all mechanical and electrical equipment furnished and installed under this section in both electronic and hard copy format.
	C. The Contractor shall collect the operating instructions, bind them into two complete sets and deliver them to the Architect who will check for completeness and deliver them to the Owner.
	D. Delivery of the operating and maintenance manuals shall be a condition precedent to final payment.
	E. Operating and Maintenance Data shall include the following:
	1. Approved equipment shop drawings
	2. Installation instructions
	3. Manufacturer’s recommended operation, maintenance, and inspection procedures
	4. Spare parts lists


	1.18 INSTRUCTION OF OWNER’S PERSONNEL
	A. Refer to Section 01700 Project Closeout for the Instruction of Owner’s Personnel requirements for this Contract..
	B. The Heating, Ventilating and Air Conditioning subcontractor shall instruct the Owner’s personnel, at the site, in the use and maintenance of equipment installed under this section.
	C. Submission to the Architect of a certificate of compliance to this requirement, signed by the Contractor and the Owner’s Representative shall be a condition precedent to final payment.

	1.19 GUARANTEE AND SERVICE
	A. Notwithstanding any other requirements of this contract, the Heating, Ventilating and Air Conditioning Subcontractor shall guarantee the performance of the installation and equipment included in this Section for one year from the date of Substantial Completion as defined in Article 9.6 of the General Conditions.  Should any defects in materials or workmanship appear during this period, they shall be corrected or replaced by the Heating, Ventilating and Air Conditioning Subcontractor to the satisfaction of the Architect, and at no expense to the Owner.


	PART 2 MATERIALS
	2.1 MATERIAL AND EQUIPMENT QUALIFICATIONS
	A. All materials and apparatus required for the work, except as otherwise specifically indicated, shall be new, of first-class quality, and shall be furnished, delivered, erected, connected and finished in every detail and be so selected and arranged as to fit properly into the building spaces.  Where no specific type or quality of material is given, a first-class standard article as accepted by industry standards shall be furnished.
	B. Provide materials and equipment that are products of manufacturers regularly engaged in the production of such products which are of equal quality, design and workmanship.  Products shall have been in satisfactory commercial or industrial use for a minimum 2 years prior to bid opening.  The 2-year period shall include applications of equipment and materials under similar circumstances and of similar size as required for this project.  The product shall have been on sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.  Where two or more items of the same class of equipment are required, these items shall be products of a single manufacturer.
	C. Alternative Qualifications:  Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or laboratory tests, is furnished.
	D. Manufacturer's Nameplate:  Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

	2.2 PIPE, FITTINGS AND JOINTS
	2.3 VALVES
	2.4 PIPING ACCESSORIES
	2.5 SLEEVES
	A. The contractor shall provide, set in place and be held responsible for the location of all sleeves required for the work.  In the event that failure to do so requires cutting and patching of finished Work, it shall be done at the contractor’ expense.
	B. Sleeves shall be provided as follows:
	1. Sleeves for Pipes Through Non-fire Rated Floors, Beams, Walls, and Footings:  Steel pipe of minimum 18 gage thick galvanized steel or schedule 10 carbon steel pipe.
	2. Sleeves for Pipes through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing:  Prefabricated fire rated sleeves including seals.  Schedule 40 carbon steel sleeve with firestop sealant as specified herein.

	C. Pipes passing through floors, walls or partitions shall be provided with sleeves having an inside diameter one (1”) inch larger than the outside diameter of the pipe, conduit or insulation enclosing the pipe.
	D. Piping shall run with insulation continuous through sleeve.

	2.6 PIPE HANGERS AND SUPPORTS 
	A. Manufacturers:
	1. Grinnell Corp.
	2. Carpenter & Paterson Inc.
	3. Creative Systems Inc.
	4. Flex-Weld, Inc.
	5. Glope Pipe Hanger Products Inc.
	6. Michigan Hanger Co.
	7. Superior Valve Co.
	8. Engineer approved equal 

	B. Regulatory Requirements
	1. All piping supports shall conform to ASTM F708.
	2. Hydronic piping shall conform to ASME B31.9.

	C. Hydronic Piping:
	1. Hangers for Pipe Sizes ½ to 1-1/2 inch:  Carbon steel, adjustable swivel, split ring.
	2. Hangers for Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis.
	3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
	4. Wall Support for Pipe Sizes to 3 inches: Cast iron hooks.
	5. Vertical Support: Steel riser clamp.
	6. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	7. Copper Pipe Support: Copper-plated, carbon steel ring.

	D. Accessories
	1. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded.
	2. Insulation Shields:  Galvanized carbon steel; Grinnell Figure 167.
	3. Pipe Saddles:  Steel pipe saddles welded to pipe.
	4. High density rigid insulation sections or suitable factory fabricated units in lieu of pipe saddles.

	E. Hanger Sizing Requirements
	1. Pipe hangers installed on insulated pipe shall be sized to allow the insulation to pass through the hanger.


	2.7 MECHANICAL SYSTEMS IDENTIFICATION
	A. Identification work shall comply with ANSI A13.1. Names, abbreviations and other designations used in mechanical identification work, shall correspond with designations shown on drawings specified or scheduled.
	B. Acceptable manufacturers for identification devises shall be Seton Identification Products, Craftmark Identification Systems and Safety Sign Co.
	C. Piping System Identification:
	1. Provide manufacturer's standard pre-printed, plastic wrap-around pipe markers, semi-rigid snap-on or permanent adhesive pressure-sensitive vinyl type, color-coded, pipe markers, complying with ANSI A13.1.
	2. Install on pipe insulation segment where required for hot non-insulated pipes.
	3. Include arrows to show normal direction of flow:

	D. Valve Identification:
	1. Provide 19-gage polished brass valve tags with stamp-engraved piping system abbreviation in 1/4" high letters and sequenced valve numbers 1/2" high, and with 5/32" hole for fastener.  Provide 1-1/2" diameter tags, except as otherwise indicated.
	2. Valve Tag Fasteners:  Provide manufacturer's standard solid brass chain (wire link or beaded type), or solid brass S-hooks of the sizes required for proper attachment of tags to valves, and manufactured specifically for that purpose.

	E. Label color coding and sizes shall conform to ANSI A13.1 and OSHA.  Use the following legend:
	F. Whenever Owner’s standards differ from the above, observe and follow Owner’s standard labeling conversion.

	2.8 FIRESTOPPING
	A. The contractor shall be responsible for fire stopping any openings required by their trade.  The contractor shall coordinate fire stopping with the General Contractor.  In the event of a conflict between trades the General Contractor shall control fire stopping activities by the trades.
	B. Firestopping shall be provided for the following:
	1. Penetrations through fire-resistance-rated floor and roof construction including both empty openings and openings containing cables, pipes, ducts, conduits, and other penetrating items.
	2. Penetrations through fire-resistance-rated walls and partitions including both empty openings and openings containing cables, pipes, ducts, conduits, and other penetrating items.
	3. Penetrations through smoke barriers, smoke partitions and construction enclosing compartmentalized areas involving both empty openings and openings containing penetrating items.
	4. Penetrations at tops of fire-resistance rated walls and partitions of the following construction types:
	a. Concrete unit masonry walls and partitions.
	b. Gypsum board assembly walls and partitions.


	C. System Performance Requirements:
	1. General:  Provide firestopping systems that are produced and installed to resist the spread of fire, according to requirements indicated, and the passage of smoke and other gases.  ASTM E 814 (Standard Test Method for Fire Tests of Through-penetration Fire Stops) products listed below shall be used at openings in fires resistive wall and floors that are evaluated in accordance with ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and Material.
	2. F-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with F ratings indicated, as determined per ASTM E 814, but not less than that equaling or exceeding the fire-resistance rating of the constructions penetrated.
	3. T-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with T ratings, in addition to F ratings, as determined per ASTM E 814, where indicated and where systems protect penetrating items exposed to contact with adjacent materials in occupiable floor areas.  T-rated assemblies are required where the following conditions exist:
	a. Where firestop systems protect penetrations located outside of wall cavities.
	b. Where firestop systems protect penetrations located outside fire-resistive shaft enclosures.
	c. Where firestop systems protect penetrations located in construction containing doors required to have a temperature-rise rating.
	d. Where firestop systems protect penetrating items larger than a 4 inch diameter nominal pipe or 16 sq. in. in overall cross-sectional area.

	4. For firestopping exposed to view, traffic, moisture, and physical damage, provide products that do not deteriorate when exposed to these conditions.
	a. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-penetration firestop systems.
	b. For penetrations involving insulated piping, provide through-penetration firestop systems not requiring removal of insulation.

	5. For firestopping exposed to view, provide products with flame-spread values of less than 25 and smoke-developed values of less than 50, as determined per ASTM E 84.

	D. Project Conditions:
	1. Environmental Conditions:  Do not install firestopping when ambient or substrate temperatures are outside limits permitted by firestopping manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	2. Ventilation:  Ventilate firestopping per firestopping manufacturers' instructions by natural means or, where this is inadequate, forced air circulation.

	E. Firestopping General:
	1. Compatibility:  Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by firestopping manufacturer based on testing and field experience.
	2. Accessories:  Provide components for each firestopping system that are needed to install fill.  Use only components specified by the firestopping manufacturer for the designated fire-resistance-rated systems.  Accessories include but are not limited to the following items:
	a. Permanent forming/damming/backing materials including the following:
	1) Semirefractory fiber (mineral wool) insulation.
	2) Ceramic fiber.
	3) Sealants used in combination with other forming/damming materials to prevent leakage of fill materials in liquid state.
	4) Fire-rated formboard.

	b. Temporary forming materials.
	c. Substrate primers.
	d. Collars.
	e. Steel sleeves.

	3. Applications:  Provide firestopping systems composed of materials specified in this Section that comply with system performance and other requirements.

	F. Fill materials for through-penetration firestop systems:
	1. Intumescent, Latex Sealant:  Single-component, intumescent, latex formulation.
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Intumescent Latex Sealant:
	1) Metacaulk 950, The RectorSeal Corporation.
	2) Fire Barrier CP 25WB Caulk, 3M Fire Protection Products.
	3) AC-20 FTR Acoustical and Insulation Sealant, Pecora Corp.
	4) FIRECODE Compound, United States Gypsum Co.
	5) FS-One, Hilti, Inc.



	G. Mixing:
	1. For those products requiring mixing prior to application, comply with firestopping manufacturer's directions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other procedures needed to produce firestopping products of uniform quality with optimum performance characteristics for application indicated.


	2.9 GLASS FIBER PIPING INSULATION
	A. Manufacturer:
	1. Johns/Manville Micro-Lok.
	2. Other acceptable manufacturers offering equivalent products:
	a. Owens Corning.
	b. Certainteed Manson.
	c. Knauf.


	B. Insulation:  ASTM C547 rigid molded, noncombustible.
	1. ‘K’ value (SI ‘k’ value):  ASTM C335, 0.25 at 75 degrees F (0.036 at 24 degrees C).
	2. Minimum Service Temperature:  -20 degrees F (-28.9 degrees C).
	3. Maximum Service Temperature:  850 degrees F (454 degrees C).
	4. Maximum Moisture Absorption:  0.2 percent by volume.

	C. Vapor Barrier Jacket:
	1. White kraft paper reinforced with glass fiber yarn and bonded to aluminized film.
	2. Moisture Vapor Permeability:  ASTM E96; 0.02 perm-inches.

	D. Insulation Materials:  Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84, NFPA 255, and UL 723.

	2.10 POLYVINYL CHLORIDE (PVC) PLASTIC INSULATION JACKETING
	A. Manufacturer:  Johns/Manville, Zeston 2000 or approved equal.
	B. Jacket:  ASTM D1784, one piece molded type fitting covers and sheet material, off white color.
	1. Minimum Service Temperature:  0 degrees F (-18 degrees C).
	2. Maximum Service Temperature:  150 degrees F (66 degrees C).
	3. Thickness:  10 mil (.26 mm).


	2.11 IN-LINE CARTRIDGE CIRCULATOR PUMPS
	A. Manufacturers: Taco, model as indicated on plans
	B. Furnish and install pumps of size and capacity as scheduled on the drawings.  Pumps shall be in-line type for installation in vertical or horizontal piping.  Pump must be capable of being serviced without disturbing pipe connections
	C. Pump body shall be of cast iron, rated 150 psi working pressure and a maximum operating temperature of 240 deg. F.
	D. Impeller shall be non-ferrous material, enclosed type, dynamically balanced,.
	E. The liquid cavity shall be sealed off at the motor shaft by mechanical seal, suitable for continuous operation at 240 deg. F.
	F. Motor shall meet NEMA specifications and shall be the size, voltage and enclosure called for on the plans.
	G. Each pump shall be factory tested.  It shall then be thoroughly cleaned and painted with at least one coat of high-grade machinery enamel prior to shipment.  The paint shall be free of ozone depleting substances.

	2.12 BOILERS
	A. The Boiler shall be a Munchkin Boiler, manufactured by Heat Transfer Products Inc. Model or Engineer approved equal.  Capacity shall be as indicated on plans.
	B. Boiler Construction
	1. The entire heat exchanger shall be constructed of 316L stainless steel.
	2. The 316L stainless steel combustion chamber shell shall be designed to drain condensation to the back of the heat exchanger section.
	3. A thermoplastic condensate hose with built in trap shall allow condensation to drain from the boiler.
	4. The heat exchanger tubes shall be rolled and formed in a helical pattern.  These tubes shall be secured in a header with o-ring seals, which are held together in place with stainless steel banding material.
	5. The water side and combustion gas side will have baffle plates which will allow the boiler to control the flow of each median in order to condense the flue gas
	6. The entire heat exchanger shall be insulated and secured in a plastic enclosure.
	7. All components shall be located in the front of the heater for easy access for future serviceability.
	8. The complete heat exchanger assembly shall carry a 12 year limited warranty.
	9. Provide with condensate neutralization kit

	C. Intake and Exhaust (By Plumbing Contractor)
	1. The boiler shall be a sealed combustion system, taking only outside air for combustion and exhausting the flue gas with plastic schedule 40 or 80 PVC pipe. 
	2. The intake/exhaust shall be piped with solid PVC or solid ABS schedule 40 or 80. CAUTION: Foam Core pipe is not an approved material for either intake/exhaust piping.
	3. The boiler’s total combined equivalent venting length, less fitting allowances for both the intake and exhaust venting shall not exceed 85’ for 2” and 3” pipe sizes and 125’ in 4” pipe size.

	D. Boiler Connections
	1. The boiler shall have a ¾ gas connection on the right side and electrical and 1-1/4. Nipple connections on the right hand side of the boiler.  Gas connection shall be by plumbing contractor.  Electrical connections shall be by electrical contractor.

	E. Boiler Ratings and Listings
	1. The boiler’s construction is in accordance with ANSI Standard for Gas Fired Low-Pressure steam and Hot Water Boilers, ANSI Z21.13b-2002, and Canadian National Standard CGA-4.9a-2002.
	2. The boiler shall bear the ASME “H” Stamp with a working pressure of 30 PSI and shall be National Board Listed.
	3. The boiler shall be UL/ULC (File # MH 27745) listed and exceed the minimum efficiency requirements of ASHRAE/103-1993.
	4. The boiler shall have an AFUE rating of 95.1%.

	F. Boiler Controls
	1. The boiler shall have integrated digital controller device with temperature and spark or hot surface igniter.
	2. The control shall utilize an algorithm to fully adjust the firing rate while maintaining the desired output temperature.
	3. Combustion gas and air are premixed prior to introduction to the stainless steel “inconel” burner using a low voltage gas valve and variable speed fan.
	4. The boiler control uses pulse width modulation to send a speed command signal to the fan which varies the volume of combustion air and gas supplied to the burner.
	5. The control shall be connected to a digital display that provides information and operation of the boiler.  The display shall provide means for adjustments, operating temperature from 50 degrees to 203 degrees F, a differential temperature adjustment 5 to 30 degrees F, temperature measurement Fahrenheit F or Celsius C.
	6. The display shall provide a button to provide a manual ECO reset.
	7. In the event of a fault in the boiler, the display will show a fault code to aid in troubleshooting.

	G. The boiler shall be factory assembled and test fired to determine the correct operating parameters of the heater.  Combustion tests must also be performed during testing to assure compliance to heaters parameters.  Complete operating and installation manual are to be furnished with every heater.

	2.13 CONTROL VALVES
	A. Globe Pattern:
	1. Manufacturer:  Bellimo or approved equal.
	2. Up to 2 inches (50 mm):  Bronze body, bronze trim, rising stem, renewable composition disc, screwed ends with backseating capacity repackable under pressure.
	3. Hydronic Systems:
	a. Rate for service pressure of 125 psig at 250 degrees F (860 kPa at 121 degrees C).
	b. Replaceable plugs and seats of stainless steel.
	c. Size for 3 psig (20 kPa) maximum pressure drop at design flow rate.
	d. Two way valves shall have equal percentage characteristics.  Size two way valve operators to close valves against pump shut off head.


	B. Electronic Operators:
	1. Manufacturer:  Bellimo or approved equal.
	2. Valves shall spring return to normal position as indicated on freeze, fire, or temperature protection.
	3. Select operator for full shut off at maximum pump differential pressure.

	C. Radiation Valves:
	1. Manufacturer:  Bellimo or approved equal.
	2. Bronze body, bronze trim, replaceable plugs and seats, union and threaded ends.
	3. Rate for service pressure of 125 psig at 250 degrees F (860 kPa at 121 degrees C).
	4. Size for 3 psig (20 kPa) maximum pressure drop at design flow rate.
	5. Two way valves shall have equal percentage characteristics, three way valves linear characteristics.  Size two way valve operators to close valves against pump shut off head.
	6. Operators (Modulating):  Self contained, linear motorized actuator with approximately 3/4 inch (19 mm) stroke, 60 second full travel with transformer and SPDT contacts:  24 v DC, 6 watt maximum input.


	2.14 INPUT/OUTPUT SENSORS
	A. Manufacturers: Honeywell, Andover Controls, Barber Coleman or Engineer approved equal
	B. Temperature:
	1. Resistance temperature detectors with resistance tolerance of plus or minus 0.1 percent at 70 degrees F (21 degrees C), interchangeability less than plus or minus 0.2 percent, time constant of 13 seconds maximum for fluids and 200 seconds maximum for air.
	2. Measuring current maximum 5 mA with maximum selfheat of 0.031 degrees F/mW (0.017 degrees C/mW) in fluids and 0.014 degrees F/mW (0.008 degrees C/mW) in air.
	3. Provide 3 lead wires and shield for input bridge circuit.
	4. Use insertion elements in ducts not affected by temperature stratification or smaller than one square meter.  Use averaging elements where larger or prone to stratification sensor length 8 feet (2.5 m) or 16 feet (5 m) as required.
	5. Insertion elements for liquids shall be with brass socket with minimum insertion length of 21/2 inches (60 mm).
	6. Outside air sensors:  Watertight inlet fitting, shielded from direct rays of sun.
	7. Room sensors:  Stainless steel cover plate with insulated back and security screws.


	2.15 THERMOSTATS
	A. Manufacturers: Honeywell, Andover Controls, Barber Coleman or Engineer approved equal
	B. Non-Programmable Thermostats
	1. Provide large display, heating only, round, digital, non-programmable thermostat.
	2. Thermostat shall include the following features.
	a. Backlit display. On-demand backlighting makes it easy to read the display in a dark room or hallway. 
	b. Turn the dial to adjust the setpoint temperature. 
	c. Heating only thermostat
	d. Electrical Ratings 18 to 30 Vac or 750mV 
	e. Frequency 60 Hz;50 Hz 
	f. Setting Temperature Range (F) Heat: 40 F to 90 F
	g. Operating Temperature Range (F) 40 F to 110 F 
	h. Operating Humidity Range (% RH) 5 to 90% RH, non-condensing 
	i. Powered through heating system controls.  Batteries not required. The setpoint temperature is held permanently in memory in the event of a power failure.
	j. Currents (Heating) 0.02 A to 1.5 A running, 3.5A inrush
	k. Currents (Fan) 0.02 A to 0.5 A running, 2.5 A inrush

	3. Thermostat shall be Honeywell model T8775A or engineer approved equal

	C. Outdoor Reset Thermostat:
	1. Remote bulb or bimetal rod and tube type, proportioning action with adjustable throttling range, adjustable setpoint.
	2. Scale range:  10 to 70 degrees F (2 to 35 degrees C).

	D. Immersion Thermostat:
	1. Remote bulb or bimetallic rod and tube type, proportional action with adjustable setpoint and adjustable throttling range.



	PART 3 EXECUTION
	3.1 GENERAL
	A. Refer to specification sections referenced in 1.2.D above for specific execution requirements for work of this section.

	3.2 TEMPORARY OPENINGS
	A. The contractor shall ascertain from an examination of the Drawings whether any special temporary openings in the building will be required for the admission of apparatus provided under this Division and shall notify the Owner or the General Contractor accordingly.  In the event of failure of the contractor to give sufficient notice in time to arrange for these openings during construction, the contractor shall assume all costs of providing such openings thereafter.

	3.3 INSTALLATION - PIPING
	A. Ream pipe and tube ends.  Remove burrs.  Bevel or groove plain end ferrous pipe.
	B. Remove scale and dirt on inside and outside before assembly.
	C. Prepare piping connections to equipment with grooved joint couplings, flanges, or unions.
	D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps.
	E. Route piping in orderly manner, parallel to building structure, and maintain gradient.
	F. Install piping to conserve building space, and not interfere with use of space.
	G. Group piping whenever practical at common elevations.
	H. Sleeve pipe passing through partitions, walls and floors.
	I. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	J. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to valves and fittings.  
	K. Provide access where valves and fittings are not exposed.  
	L. Slope piping and arrange systems to drain at low points.  Use eccentric reducers to maintain top of pipe level.  Provide ¾” drain valves with hose and connections at all low points, bases of vertical risers, main shut-off valves and at equipment.
	M. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welds.
	N. Where more than one piping system material is specified, ensure system components are compatible and joined to ensure the integrity of the system is not jeopardized.  Provide necessary joining fittings.  Ensure flanges, union, and couplings for servicing are consistently provided.

	3.4 INSTALLATION - VALVES
	A. Install all valves in accordance with manufacturer’s instructions
	B. Install valves with stems upright or horizontal, not inverted.
	C. Install gate valves of ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
	D. Pipe relief valve outlet to nearest floor drain.

	3.5 INSTALLATION – PIPING ACCESSORIES
	A. Install in accordance with manufacturer's instructions.
	B. Use unions, flanges, and couplings downstream of valves and at equipment or apparatus connections.  Do not use direct welded or threaded connections to valves, equipment or other apparatus.
	C. Use non-conducting dielectric connections whenever joining dissimilar metals.
	D. Provide manual air vents at all system high points.
	E. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to nearest drain.
	F. Where one line vents several relief valves, make cross sectional area equal to sum of individual vent areas.
	G. Strainers:  Any equipment which operates with strainers shall have strainers installed at all times.  In no case shall any equipment having strainers be run without a clean strainer in place.  This applies equally and especially to systems operated during construction or for testing.  When equipment and systems are officially turned over to the Owner, all equipment shall be clean and have clean strainer installed.
	H. All strainer blow-down connections shall be provided with a ¾” drain valve with hose connection and brass cap.
	I. Escutcheons: Provide chrome plated escutcheons on pipes wherever they pass through floors, ceilings, walls or partitions in finished locations.

	3.6 INSTALLATION - SLEEVES
	A. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for continuous insulation wrapping.
	B. Extend sleeves through floors 1 inch above finished floor level.  Caulk sleeves.
	C. Where piping penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with fire stopping insulation and caulk airtight.  Provide close fitting metal collar or escutcheon covers at both sides of penetration.
	D. Install chrome plated steel escutcheons at finished surfaces.

	3.7 INSTALLATION - PIPE HANGERS AND SUPPORTS
	A. Support horizontal piping as scheduled.
	B. Install hangers to provide minimum ½ inch (13 mm) space between finished covering and adjacent work.
	C. Place hangers within 12 inches (300 mm) of each horizontal elbow.
	D. Use hangers with 1-1/2 inch (38 mm) minimum vertical adjustment.
	E. Support horizontal cast iron pipe adjacent to each hub.
	F. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.
	G. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.
	H. Support riser piping independently of connected horizontal piping.
	I. Design hangers for pipe movement without disengagement of supported pipe.
	J. Prime coat exposed steel hangers and supports.  Refer to Division 9.  Hangers and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
	K. Schedules

	3.8 INSTALLATION PIPING SYSTEM IDENTIFICATION
	A. Install in accordance with manufacturer’s recommendations
	B. Where identification is to be applied to surfaces which require insulation, painting or other covering or finish, install identification after completion of covering and painting.  Install identification prior to installation of acoustical ceilings and similar removable concealment.
	C. Piping Identification: Locate pipe markers as follows wherever piping is exposed to view in occupied spaces, mechanical rooms, accessible maintenance spaces (shafts, tunnels, plenums) and exterior non-concealed locations:
	1. Near each valve, control device,  major equipment items and points of origination and termination
	2. Near each branch, excluding short take-offs for fixtures and terminal units; mark each pipe at branch, where there could be question of flow pattern.
	3. Near locations where pipes pass through walls or floors/ceilings, or enter non-accessible enclosures.
	4. At access doors, manholes and similar access points which permit view of concealed piping.
	5. Spaced intermediately at maximum spacing of 50' along each piping run, except reduce spacing to 25' in congested areas of piping and equipment.
	6. On piping above removable acoustical ceilings, except omit intermediately spaced markers.

	D. Valve Identification:
	1. Provide valve tag on every valve, cock and control device in each piping system; exclude check valves, valves within factory-fabricated equipment units, plumbing fixture faucets, convenience and lawn-watering hose bibs, and shut-off valves at plumbing fixtures, HVAC terminal devices and similar rough-in connections of end-use fixtures and units.  List each tagged valve in valve schedule for each piping system.  For each page of valve schedule, provide glazed display frame, with screws for removable mounting on masonry walls.
	2. Submit valve schedule for each piping system, typewritten and reproduced on 8-1/2" x 11" bond paper.  Tabulate valve number, piping system, system abbreviation (as shown on tag), location of valve (room or space), and variations for identification (if any).  Mark valves which are intended for emergency shut-off and similar special uses, by special "flags", in margin of schedule.  In addition to mounted copies, furnish extra copies for Maintenance Manuals as specified in Division 1.
	3. Mount valve schedule frames and schedules in mechanical rooms where indicated or, if not otherwise indicated, where directed by Architect/Engineer.  Where more than one major machine room is shown for project, install mounted valve schedule in each major machine room, and repeat only main valves which are to be operated in conjunction with operations of more than single machine room.


	3.9 INSTALLATION - FIRESTOPPING
	A. Preparation:
	1. Surface Cleaning:  Clean out openings immediately prior to installing firestopping to comply with recommendations of firestopping manufacturer and the following requirements:
	a. Remove all foreign materials from surfaces of opening and from penetrating items that could interfere with adhesion of firestopping.
	b. Clean opening and penetrating items to produce clean, sound surfaces capable of developing optimum bond with firestopping.  Remove loose particles remaining from cleaning operation.
	c. Remove laitance and form release agents from concrete.

	2. Masking Tape:  Use masking tape to prevent firestopping from contacting adjoining surfaces that will remain exposed upon completion of Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove smears from firestopping materials.  Remove tape as soon as it is possible to do so without disturbing firestopping's seal with substrates.

	B. Installing firestops at through-penetrations.
	1. General:  Comply with the "System Performance Requirements" article in Part 1 and the through-penetration firestop manufacturer's installation instructions and drawings pertaining to products and applications indicated.
	2. Install forming/damming materials and other accessories of types required to support fill materials during their application and in the position needed to produce the cross-sectional shapes and depths required to achieve fire ratings of designated through-penetration firestop systems.  After installing fill materials, remove combustible forming materials and other accessories not indicated as permanent components of firestop systems.
	3. Install fill materials for through-penetration firestop systems by proven techniques to produce the following results:
	a. Completely fill voids and cavities formed by openings, forming materials, accessories, and penetrating items.
	b. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	c. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.


	C. Cleaning:
	1. Clean off excess fill materials and sealants adjacent to openings and joints as work progresses by methods and with cleaning materials approved by manufacturers of firestopping products and of products in which opening and joints occur.
	2. Protect firestopping during and after curing period from contact with contaminating substances or from damage resulting from construction operations or other causes so that they are without deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated firestopping immediately and install new materials to produce firestopping complying with specified requirements.


	3.10 INSTALLATION - INSULATION
	A. Verify that piping has been tested before applying insulation materials.
	B. Verify that surfaces are clean and dry, with foreign material removed.
	C. Install in accordance with manufacturer’s instructions.
	D. On exposed piping, locate insulation and cover seams in least visible locations.
	E. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.
	F. Insulate entire system including pump impellers, suction diffusers, tanks, accessories, fittings, valves, unions, flanges, strainers, flexible connections and expansion joints.  Diaphragm type expansion tanks shall not be insulated.
	G. Secure seams with pressure sensitive tape closure and butt joints with minimum 3 inch wide tape of same material as vapor barrier jacket.
	H. Finish insulation at supports, protrusions, and interruptions.
	I. Insulation thickness shall be in accordance with the requirements of 780 CMR 61.00 - the 7th Edition Massachusetts Building Code for One- and Two- Family Dwellings and the following schedule.

	3.11 INSTALLATION - INSULATION JACKETING
	A. Provide jacketing for insulated piping, located within mechanical rooms, that is installed less than 10 feet above finished floor.
	B. Provide jacketing for all fittings and valves.  Provide factory precut inserts.
	C. Apply vapor retardant mastic to all seams and joints.
	D. Secure all seams and joints with Zeston PVC Z-Tape.

	3.12 INSTALLATION - HVAC PUMPS
	A. Install in accordance with manufacturer's instructions.
	B. Provide access space around pumps for service.  Provide no less than minimum as recommended by manufacturer.
	C. Decrease from line size with reducers.  
	D. Support piping to pump such that no weight is carried on pump casings.
	E. Provide air cock and drain connection on horizontal pump casings.
	F. Refer to drawings for pump sizes, capacities and operating characteristics.

	3.13 INSTALLATION - HIGH EFFICIENCY BOILERS
	A. Install in accordance with manufacturer's instructions.
	B. Install in accordance with NFPA 54.
	C. Provide piping connections and accessories as indicated.
	D. Pipe relief valves to floor drain.  Support piping in a manner than no weight is imposed on the valve.
	E. Provide for connection to electrical service.  Division 16.
	F. Manufacturer's Field Services
	1. Prepare and start systems under provisions of Division 1.
	2. Instruct operating personnel in operation and maintenance of units.


	3.14 INSTALLATION - INSTRUMENTS AND CONTROL ELEMENTS
	A. Verify that systems are ready to receive work.
	B. Beginning of installation means installer accepts existing conditions.
	C. Sequence work to ensure installation of components is complementary to installation of similar components in other systems.
	D. Coordinate installation of system components with installation of mechanical systems equipment such as air handling units and air terminal units.
	E. Ensure installation components is complementary to installation of similar components.
	F. Coordinate installation of system components with installation of mechanical systems equipment such as air handling units and air terminal units.
	G. Install in accordance with manufacturer’s instructions.
	H. Check and verify location of thermostats and other exposed control sensors with plans and room details before installation.  Locate 48 inches (1 200 mm) above floor.  Align with lighting switches.
	I. Mount outdoor reset thermostats and outdoor sensors indoors, with sensing elements outdoors with sun shield.
	J. Provide separable sockets for liquids and flanges for air bulb elements.
	K. Provide valves with position indicators and with pilot positioners where sequenced with other controls.
	L. Provide conduit and electrical wiring in accordance with Division 16.  Electrical material and installation shall be in accordance with appropriate requirements of Division 16.

	3.15 TESTING
	A. All piping systems installed under this Contract shall be pressure tested with clean, clear water to insure tightness.
	B. Contractor shall be responsible for furnishing all plugs, piping, valves, hoses, and pumps necessary for required tests and for proper disposal of the water upon completion of the tests.  All lines shall be thoroughly cleaned before testing.
	C. Items which are not to be subjected to the hydrostatic test shall be either removed or blanked off.  Short sections of piping which must be removed to permit the installation of blinds or blanks must be tested separately.
	D. The test pump hook-up for hydrostatic test shall be such that the pressure may be applied gradually under perfect control.  A valve shall be provided for blocking in the piping during the test period.  The systems should be filled with water thru a low connection point, care being taken that air is completely vented so that there are no air pockets remain.  The pressure shall be applied gradually and held at the specified value for the time required to visually check each weld, connection, joint, flange, etc., but not less than a minimum of two hours.  Test readings may be taken at the lowest point of the line or system of lines providing static head is added to the minimum hydrostatic test pressure.  Care shall be taken to insure that at no point a dangerous over-pressure is experienced.
	E. The hydrostatic test shall be considered satisfactory if no visible leakage, cracks or other signs of distress are discovered on the piping or at any joints.  There is no requirement for minimum pressure drop during the test period; however, the cause of any pressure loss other than that due to temperature change or similar reasons shall be justified to the satisfaction of the Owner’s representative.
	F. Minor leaks in screwed or flanged joints may be repaired without retesting subject to the approval of the Owner.
	G. After completion of the hydrostatic testing, the system shall be completely drained at all low points.  All test blinds, temporary supports, test equipment, etc., shall then be removed, and any valves, orifice plates, short sections of piping, miscellaneous in-line equipment or instruments that were left ready for service.  New gaskets shall be used when re-installing flanged items.
	H. If there is any danger of contamination or freezing, blow out the piping system with dry, oil-free air as necessary.
	I. At completion of tests Contractor shall submit a typewritten log of test data for Owner’s permanent file including:
	1. Data of test.
	2. Section tested-attach sketch.
	3. Equipment used.
	4. Personnel involved.
	5. Owner or Owner’s witness in attendance.
	6. Results.

	J. After repair any failed test shall be repeated until all requirements of this Section are met.
	K. Pipe Material and Testing Schedule.

	3.16 CLEANING AND FLUSHING
	A. Upon completion of all work, all piping systems shall be flushed with water liquid alkaline solution with emulsifying agents and detergents, to remove dirt, grease, grit, chips and foreign matter.  Flushing solution shall be disposed of off-site.
	B. Solution for flushing shall be used in sufficient quantity to produce a velocity of at least 2.5 feet per second.  Flushing shall continue until discharge solution shows no discoloration or evidence of foreign materials.
	C. During flushing operation, all valves shall be operated several times, bypasses opened, pumps operated and equipment flushed.
	D. Upon completion of flushing operations, all strainers, filters and blowdowns shall be removed and cleaned of accumulated waste.

	3.17 WATER TREATMENT
	A. Hot water heating system shall be filled with sufficient corrosion inhibitors to control corrosion to less than .005 inches per year.

	3.18 MAINTENANCE
	A. The filed subcontractor shall provide the necessary skilled labor to assure the proper operation and to provide the required current and preventative maintenance for the equipment and controls provided under this Division until final acceptance of the building by the Owner.  The contractor shall not assume acceptance of the building by the Owner until he receives written notification.
	B. The General Contractor shall receive calls for problems experienced in the operation of the equipment provided under this Division and he shall take steps to immediately correct any deficiencies that may exist.  Correction of deficiencies noted is the responsibility of the contractor.
	C. The General Contractor shall provide a check list and shall put a copy of it in the boiler or main mechanical room.  The check list shall itemize each piece of equipment furnished under his Section.
	D. The General Contractor shall certify on this check list that he has examined each piece of equipment and that, in his opinion, it is operating as intended by the manufacturer, it has been properly lubricated, and that all necessary current and preventative maintenance has been performed as recommended by the manufacturer and by good and accepted practice.
	E. The HVAC Contractor shall check all controls in the building to ascertain that they are functioning as designed.  This shall include but not be limited to thermostats, aquastats, humidistats, freeze-stats and fire-stats, etc.  This portion of the work shall be performed by the Contractor who installed the controls.
	F. During construction, the General Contractor shall ensure that all filters are in place on all equipment.  If the equipment is operated during construction, strict attention shall be paid to maintaining clean and effective filters.  Filters shall be new and clean when the system testing and balancing takes place.  The General Contractor shall bear the cost of all filters and media during construction until final acceptance by the Owner.  This requirement shall apply equally to fluid filters and strainers.
	G. Where normal preventative maintenance for any piece of equipment requires special tools, the contractor shall furnish the appropriate tools for that piece of equipment (i.e., special filter removal hooks, valve wrenches, etc.).

	3.19 AIR ELIMINATION
	A. The Contractor shall be responsible for bleeding all air from closed water piping systems after the system has been filled, and thereafter rebleeding as often as required to completely eliminate air from the system.
	B. Where work on an existing piping system has allowed air to enter that system, the Contractor shall also bleed that system even if no piping work was done in the area where air has developed.
	C. Where air cannot be bled from any piping due to the absence of an air vent, the Contractor shall install a manual air vent in locations required to successfully bleed such air.
	D. Where the piping layout would require an air vent in an inaccessible location, the Contractor shall install an extended ¼-inch copper bleed line and petcock to an accessible location, such as a closet, mechanical room, above lay-in ceiling, etc.

	3.20 LUBRICATION
	A. All equipment installed under this Contract having moving parts and requiring lubrication shall be properly lubricated by contractor according to manufacturer’s recommendations prior to testing and operation.  Any such equipment discovered to have been operated before lubrication by the contractor is subject to rejection and replacement at no additional cost to the Owner.  Units furnished with sealed bearings are exempted.
	B. The contractor shall furnish and install, as appropriate on all equipment requiring lubrication, Zerk pressure gun grease fittings or sight gravity-feed oilers equipped with shutoff and needle valve adjustment.  Units furnished with sealed bearings and lifetime lubrication are exempted.  All fittings and oilers are to be fully accessible for lubrication with equipment which does not require special adapters.  Where fittings would be otherwise in accessible, furnish and install extended grease lines.

	3.21 TESTING, ADJUSTING, AND BALANCING
	A. Perform Work under supervision of one of the following
	1. ICB Certified Test and Balance Engineer for the Testing Adjusting and Balancing Bureau
	2. AABC Certified Test and Balance Engineer
	3. NEBB Certified Testing, Balancing and Adjusting Supervisor.

	B. Verify that systems are complete and operable before commencing work.  Ensure the following conditions:
	1. Systems are started and operating in a safe and normal condition.
	2. Control systems are installed complete and operable.
	3. Proper thermal overload protection is in place for electrical equipment.
	4. Piping Systems:
	a. Hydronic systems are flushed, filled, tested and vented.
	b. Pumps are rotating correctly.
	c. Proper strainer baskets are clean and in place.
	d. Service and balance valves are open.


	C. Submit field reports.  Report defects and deficiencies noted during performance of services which prevent system balance.
	D. Beginning of work means acceptance of existing conditions.
	E. Preparation
	1. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments available to Owner to facilitate spot checks during testing.
	2. Provide additional balancing devices as required.

	F. Installation Tolerances
	1. Hydronic Systems: Adjust to within plus or minus 10 percent of design.

	G. Adjusting
	1. Ensure recorded data represents actual measured or observed conditions.
	2. Permanently mark settings of balancing devices allowing settings to be restored.  Set and lock memory stops.
	3. After adjustment, take measurements to verify balance has not been disrupted or that such disruption has been rectified.
	4. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to electrical switch boxes, and restoring thermostats to specified settings.

	H. Sequencing
	1. All systems providing both heating and cooling shall be balanced in both modes of operation.
	2. For all systems provide initial balancing to tolerances indicated in this section.  After initial balancing readjust systems as directed by engineer and owner as necessary to achieve uniform space temperatures free from objectionable drafts and noises.

	I. Water System Procedure
	1. Adjust water systems to provide required or design quantities.
	2. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to determine flow rates for system balance.  Where flow metering devices are not installed, base flow balance on temperature difference across various heat transfer elements in the system.
	3. Adjust systems to provide specified pressure drops and flows through heat transfer elements prior to thermal testing.  Perform balancing by measurement of temperature differential in conjunction with air balancing.
	4. Balance systems with automatic control valves fully open to heat transfer elements.
	5. Balance water distribution systems by means of balancing cocks, valves, and fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.  Measure and record flows at each balancing device.
	6. Measure and record inlet and outlet temperatures at heat transfer elements and at cooling and heating plants at full cooling and heating capacity.
	7. Where available pump capacity is less than total flow requirements or individual system parts, full flow in one part may be simulated by temporary restriction of flow to other parts.

	J. Report Forms: Forms shall include the following:
	1. Title Page:
	a. Name of Testing, Adjusting, and Balancing Agency.
	b. Address of Testing, Adjusting, and Balancing Agency.
	c. Telephone number of Testing, Adjusting, and Balancing Agency.
	d. Project name.
	e. Project location.
	f. Project Architect.
	g. Project Engineer.
	h. Project Contractor.
	i. Project altitude.
	j. Report date.

	2. All Equipment shall Include:
	a. Manufacturer.
	b. Model/Size.
	c. Identification/Number.
	d. Serial number.

	3. Summary Comments:
	a. Design versus final performance.
	b. Notable characteristics of system.
	c. Description of systems operation sequence.
	d. Summary of outdoor and exhaust flows to indicate amount of building pressurization.
	e. Nomenclature used throughout report.
	f. Test conditions.

	4. Instrument List:
	a. Instrument.
	b. Manufacturer.
	c. Model number.
	d. Serial number.
	e. Range.
	f. Calibration date.

	5. Electric Motors:  (data for single and multispeed motors)
	a. Manufacturer.
	b. Model/Frame.
	c. HP/BHP/efficiency.
	d. Phase, voltage, amperage; nameplate, actual, no load.
	e. RPM.
	f. Service factor.
	g. Starter size, rating, heater elements.
	h. Sheave Make/Size/Bore.

	6. Pump Data:
	a. Impeller
	b. Service
	c. Design flow rate, pressure drop, BHP
	d. Actual flow rate, pressure drop, BHP
	e. Discharge pressure
	f. Suction pressure
	g. Total operating head pressure
	h. Shut off, discharge and suction pressures
	i. Shut off, total head pressure

	7. Combustion Test:
	a. Manufacturer
	b. Model number
	c. Firing rate
	d. Overfire draft
	e. Gas meter timing dial size
	f. Gas meter time per revolution
	g. Gas pressure at meter outlet
	h. Gas flow rate
	i. Heat input
	j. Burner manifold gas pressure
	k. Percent carbon monoxide (CO)
	l. Percent carbon dioxide (CO2)
	m. Percent oxygen (O2)
	n. Percent excess air
	o. Flue gas temperature at outlet
	p. Ambient temperature
	q. Net stack temperature
	r. Percent stack loss
	s. Percent combustion efficiency
	t. Heat output




	PART 4 SEQUENCE OF OPERATION
	4.1 GENERAL
	A. Provide all controls, low voltage control wiring and accessories necessary to accomplish the sequence of operation as indicated below.  Power wiring and interlock wiring shall be provided in accordance with Division 16 wiring requirements.

	4.2 CONTROL DEVICES
	A. All devices and sensors shall be adjustable.

	4.3 BOILER CONTROL
	A. Refer to boiler section for control components provided with boiler.
	B. Upon a call for heating the boiler shall be activated.
	C. Hot water supply temperature shall be modulated based on an adjustable outdoor air reset schedule as follows.
	D. Boiler shall be provided with domestic hot water priority demand control option.
	E. Upon a call for heating the boiler control system shall activate the boiler circulating pump and the pump serving the zone calling for heating.
	F. Upon a call for domestic hot water the boiler shall activate the domestic hot water pump. 

	4.4 RADIATION
	A. Upon a call for heating boiler shall be activated subject to its integral control system.
	B. The pump serving the zone calling for heating shall be activated
	C. The two way control valve on the radiation shall cycle open and closed as required to maintain space temperature.

	4.5 DOMESTIC WATER HEATER CONTROL 
	A. Upon a call for domestic hot water boiler shall be activated subject to its integral control system.
	B. Hot water supply temperature shall be reset via boiler control system domestic hot water priority control to provide 180 degree F water to water heater.
	C. Domestic hot water circulator pump shall be activated.



	16500 - Electrical
	PART 1 GENERAL
	1.1 GENERAL
	A. The Conditions of the Contract and Division 1, General Requirements shall be part of this section.

	1.2 FILED SUB-BIDS 
	A. Sub-bids shall be submitted for the Work of this Section in accordance with the provisions of M.G.L. c.149 ((44A-J.  The time and place for submission of sub-bids are set forth in the Advertisement.  The procedures and requirements for submitting sub-bids are set forth in the Instructions to Bidders.
	B. Sub-bidders must be DCAM Certified in the listed trade and shall include a Current DCAM sub-bidder Certificate of Eligibility and a signed DCAM Sub-bidder’s Update Statement with the bid
	C. The Work of this section is shown on the following Drawings
	D. The Work of this section is specified in the following sections;

	1.3 SUB-SUBS
	A. Sub-sub bids are not required for this Section.  Paragraph E of the Form for sub-bid shall be left blank or marked N/A.

	1.4 SCOPE OF WORK
	A. The scope of work consists of the installation of all materials to be furnished under Section 16500, and without limiting the generality thereof, consists of furnishing all labor, materials, equipment, plant, transportation, rigging, staging up to 8 feet, appurtenances, and services necessary and/or incidental to properly complete all work as shown on the Electrical drawings, as described in the Specifications, or as reasonably inferred from either, in the opinion of the Architect.
	B. Section includes
	1. Panelboards
	2. Disconnect Switches
	3. Conduit
	4. Surface Raceways
	5. Wire and Cable
	6. Boxes
	7. Wiring Devices
	8. Grounding and Bonding
	9. Supporting Devices
	10. Electrical Identification


	1.5 RELATED WORK SPECIFIED ELSEWHERE
	A. The following related work or materials shall be provided under the designated Sections and coordinated by the Contractor:
	1. Cutting and Patching including openings in concrete masonry floors, walls and roof:  General Conditions
	2. HVAC equipment electrical requirements, HVAC equipment control wiring requirements: Section 15500, Heating Ventilation and Air Conditioning.
	3. Plumbing equipment electrical requirements, plumbing equipment control wiring requirements: Section 15400, Plumbing.


	1.6 REFERENCES
	A. NEMA AB1  Molded Case Circuit Breakers.
	B. NEMA PB1  Panelboards.
	C. NFPA 70  National Electrical Code.
	D. ANSI C37.47  Specifications for Distribution Fuse Disconnecting Switches, Fuse Supports, and CurrentLimiting Fuses.
	E. NECA Standard of Installation (published by the National Electrical Contractors Association).
	F. NEMA – National Electrical Manufacturer’s Association
	G. UL – Underwriter’s Laboratory
	H. FM – Factory Mutual

	1.7 QUALIFICATIONS
	A. Conform to requirements of NFPA 70.
	B. Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience.
	C. Installer:  Company specializing in performing the work of this section with minimum three years documented experience.

	1.8 QUALITY ASSURANCE
	A. Conform to requirements of NFPA 70.
	B. Products:  Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose specified and indicated.

	1.9 REGULATORY REQUIREMENTS
	A. Perform Work in accordance with State of Massachusetts Building Code.

	1.10 PERMITS
	A. The subcontractor’s attention is directed to subparagraph 4.16 of the General Conditions.  This subcontractor shall be responsible for obtaining and paying for all permits and inspections required to complete all Work described in this section.

	1.11 DEMOLITION
	A. Filed subcontractors shall be responsible for demolition of all work associated with their trade. Demolition shall be performed under the direction of the General Contractor. In instances of conflicts of trades, the General Contractor shall coordinate proper control of demolition activities.
	B. Demolition work shall be performed demolition work shall be performed in a neat and orderly fashion.
	C. Before submitting his Bid, the Contractor filed subcontractors shall visit the site with Architectural and Electrical Plans in hand, and shall inspect all existing systems to determine the extent of demolition work involved.  Particular attention is drawn to the removal of existing walls or portions of existing walls.  In those areas, all exposed and concealed electrical appurtenances, running across or through affected areas shall be removed as required.  Branch circuits shall then be either capped, or, if required for the proper continuing operation of an existing system to remain, branch circuits shall be rerouted around the affected areas and reconnected as required.
	D. In general, it shall be the responsibility of the filed subcontractors to remove demolished equipment, materials etc., from the site and properly dispose of it.  If the Owner shall so request, however, the filed subcontractors shall turn over demolished equipment, etc., to the Owner for the Owner’s use.

	1.12 TEMPORARY ELECTRICAL SERVICE
	A. Refer to section 01500 for the temporary electrical requirements for this Contract. 
	B. The Contractor shall pay the costs of all electricity required until substantial completion 
	C. The Electrical subcontractor shall be in charge of and provide all labor (at the direction and expense of the General Contractor) required for the attendance, operation and final restoration of the permanent electrical system if used for temporary power purposes.
	D. The Contractor shall reimburse the Subcontractor for all costs incurred for providing temporary electrical service.

	1.13 SUBMITTALS
	A. Attention is directed to Specification Section 01300 Submittals

	1.14 DELIVERY, STORAGE, AND HANDLING
	A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
	B. Handle in accordance with manufacturer's written instructions.  Handle carefully to avoid damage to enclosures and finish.
	C. Accept equipment on site.  Inspect for damage.

	1.15 RECORD DRAWINGS
	A. Refer to Specification Section 01720 Surveys Record Drawing for the Record Drawing requirements for this section.
	B. The marked up As Built Drawings required to be maintained under this section are of the following Drawings 
	C. Availability of marked up As Built  drawings shall be a prerequisite to scheduling final inspection of this contract and said drawings and original contract documents will be used in checking completion of the work.
	D. Non-availability of marked up As Built  drawings or inaccuracies therein may be grounds for cancellation and postponement of any scheduled final inspection by the Architect until the discrepancy has been corrected.

	1.16 OPERATING AND MAINTENANCE MANUALS
	A. Refer to Section 01700 Project Closeout for the Operating and Maintenance Manual requirements for this Contract.
	B. The Electrical subcontractor shall provide the Contractor two (3) sets of operating and maintenance instructions of all mechanical and electrical equipment furnished and installed under this section.
	C. The Contractor shall collect the operating instructions, bind them into two complete sets and deliver them to the Architect who will check for completeness and deliver them to the Owner.
	D. Delivery of the operating and maintenance manuals shall be a condition precedent to final payment.

	1.17 INSTRUCTION OF OWNER’S PERSONNEL
	A. Refer to Section 01700 Project Closeout and Section 16010 General Conditions for Electrical Trades for the Instruction of Owner’s Personnel requirements for this Contract..
	B. The Electrical subcontractor shall instruct the Owner’s personnel, at the site, in the use and maintenance of equipment installed under this section.
	C. Submission to the Architect of a certificate of compliance to this requirement, signed by the Contractor and the Owner’s Representative shall be a condition precedent to final payment.

	1.18 GUARANTEE AND SERVICE
	A. Notwithstanding any other requirements of this contract, the Electrical Subcontractor shall guarantee the performance of the installation and equipment included in this Section for one year from the date of Substantial Completion as defined in Article 9.6 of the General Conditions.  Should any defects in materials or workmanship appear during this period, they shall be corrected or replaced by the Electrical Subcontractor to the satisfaction of the Architect, and at no expense to the Owner.

	1.19 FIRESTOPPING
	A. The filed subcontractors shall be responsible for fire stopping any openings required by their trade. The filed subcontractors shall coordinate fire stopping with the General contractor. In the event of a conflict between trades the General Contractor shall control fire stopping activities by trades.
	B. Firestopping shall be provided for the following:
	1. Penetrations through fire-resistance-rated floor and roof construction including both empty openings and openings containing cables, conduits, and other penetrating items.
	2. Penetrations through fire-resistance-rated walls and partitions including both empty openings and openings containing cables, conduits, and other penetrating items.
	3. Penetrations through smoke barriers, smoke partitions and construction enclosing compartmentalized areas involving both empty openings and openings containing penetrating items.
	4. Penetrations at tops of fire-resistance rated walls and partitions of the following construction types:
	a. Concrete unit masonry walls and partitions.
	b. Gypsum board assembly walls and partitions.


	C. System Performance Requirements:
	1. General:  Provide firestopping systems that are produced and installed to resist the spread of fire, according to requirements indicated, and the passage of smoke and other gases.  ASTM E 814 (Standard Test Method for Fire Tests of Through-penetration Fire Stops) products listed below shall be used at openings in fires resistive wall and floors that are evaluated in accordance with ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and Material.
	2. F-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with F ratings indicated, as determined per ASTM E 814, but not less than that equaling or exceeding the fire-resistance rating of the constructions penetrated.
	3. T-Rated Through-Penetration Firestop Systems:  Provide through-penetration firestop systems with T ratings, in addition to F ratings, as determined per ASTM E 814, where indicated and where systems protect penetrating items exposed to contact with adjacent materials in occupiable floor areas.  T-rated assemblies are required where the following conditions exist:
	a. Where firestop systems protect penetrations located outside of wall cavities.
	b. Where firestop systems protect penetrations located outside fire-resistive shaft enclosures.
	c. Where firestop systems protect penetrations located in construction containing doors required to have a temperature-rise rating.
	d. Where firestop systems protect penetrating items larger than a 4 inch diameter nominal conduit or 16 sq. in. in overall cross-sectional area.

	4. For firestopping exposed to view, traffic, moisture, and physical damage, provide products that do not deteriorate when exposed to these conditions.
	5. For firestopping exposed to view, provide products with flame-spread values of less than 25 and smoke-developed values of less than 450, as determined per ASTM E 84.

	D. Project Conditions:
	1. Environmental Conditions:  Do not install firestopping when ambient or substrate temperatures are outside limits permitted by firestopping manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	2. Ventilation:  Ventilate firestopping per firestopping manufacturers' instructions by natural means or, where this is inadequate, forced air circulation.

	E. Firestopping General:
	1. Compatibility:  Provide firestopping composed of components that are compatible with each other, the substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and application, as demonstrated by firestopping manufacturer based on testing and field experience.
	2. Accessories:  Provide components for each firestopping system that are needed to install fill.  Use only components specified by the firestopping manufacturer for the designated fire-resistance-rated systems.  Accessories include but are not limited to the following items:
	a. Permanent forming/damming/backing materials including the following:
	1) Semirefractory fiber (mineral wool) insulation. Ceramic fiber.
	2) Sealants used in combination with other forming/damming materials to prevent leakage of fill materials in liquid state.
	3) Fire-rated formboard.

	b. Temporary forming materials.
	c. Substrate primers.
	d. Collars.
	e. Steel sleeves.

	3. Applications:  Provide firestopping systems composed of materials specified in this Section that comply with system performance and other requirements.

	F. Fill materials for through-penetration firestop systems:
	1. Intumescent, Latex Sealant:  Single-component, intumescent, latex formulation.
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. Intumescent Latex Sealant:
	1) Metacaulk 950, The RectorSeal Corporation.
	2) Fire Barrier CP 25WB Caulk, 3M Fire Protection Products.
	3) AC-20 FTR Acoustical and Insulation Sealant, Pecora Corp.
	4) FIRECODE Compound, United States Gypsum Co.
	5) FS-One, Hilti, Inc.



	G. Mixing:
	1. For those products requiring mixing prior to application, comply with firestopping manufacturer's directions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other procedures needed to produce firestopping products of uniform quality with optimum performance characteristics for application indicated.


	1.20 IDENTIFICATION
	A. The filed subcontractors shall be responsible for providing electrical identification for all work provided as part of their trade in accordance with the following specifications.
	B. All basic materials such as conduit, wiring, devices, etc., shall have clearly printed on the material the manufacturer’s name, the material grade, gauge, thickness, type or any other pertinent data to identify and/or specify the required methods of attachment, welding, etc.  Unmarked material will not be accepted.
	C. All component parts of each item of equipment or device shall bear the manufacturer’s nameplate giving name of manufacturer, description, size, type, serial and model number, electrical characteristics, etc., in order to facilitate maintenance or replacement.  The nameplate of a Subcontractor or distributor will not be acceptable.
	D. All material and equipment for the electrical systems shall bear the label of or be listed by UL, or other accredited authoritative agencies or testing organizations approved by the authority having jurisdiction.
	E. Each piece of apparatus under this Division shall be provided with suitable laminated plastic tags as specified in this section.

	1.21 ACCESSIBILITY AND ACCESS PANELS
	A. The filed subcontractors shall be responsible for the sufficiency of the size of shafts and chases, the adequate thickness of partitions, and the adequate clearance in double partitions and hung ceilings for the proper installation-of the work.
	B. Locate all equipment which must be serviced, operated or maintained in fully accessible positions.  Equipment shall include, but not be limited to: motors, controllers, coils, junction boxes, switchgear, etc.  Access doors shall be furnished if required for better accessibility.  Minor deviations from the Drawings may be made to allow better accessibility, but changes of magnitude or which involve extra cost shall not be made without the acceptance of the Engineer.
	C. Access doors in walls, ceilings, floors, etc., shall be furnished by the appropriate Subcontractor and installed by the filed subcontractors.  It is the responsibility of the filed subcontractors to coordinate and provide information regarding the sizes and quantities of access doors required for his work.  The filed subcontractors shall arrange his work in such a manner as to minimize the quantity of access doors required, such as grouping junction boxes in the same area.  Where possible, locate junction boxes in already accessible areas, such as lay-in ceilings, etc. Minimum access door size is 6” X 6”.
	D. On a clean set of prints, the filed subcontractors shall mark in red pencil the location of each required access door, including its size and fire rating (if any), and shall submit the print to the Architect for review before access doors are purchased or installed.
	E. Upon completion of the Project, the filed subcontractors shall physically demonstrate that all equipment and devices installed have been located and/or provided with adequate access panels for repair, maintenance and/or operation.  Any equipment not so furnished shall be relocated or provided with additional access panels by the installing Contractor at no additional cost to the Owner.

	1.22 ESCUTCHEONS
	A. The filed subcontractors shall provide stainless steel escutcheons on conduits wherever they pass through floors, ceilings, walls or partitions in visible locations.

	1.23 PAINTING
	A. All finish painting in completed areas shall be performed under Division 9 of the Specifications.
	B. All materials shipped to the job site under this Division, such as panelboards, etc., shall have standard manufacturer’s finish, unless otherwise specified.

	1.24 CONDUIT EXPANSION
	A. All conduit connections shall be installed to allow for freedom of movement of the conduit during expansion and contraction without springing.  Expansion joints with proper anchors and guides shall be provided by the filed subcontractors where necessary and/or where shown on the Drawings.  Anchors and guides shall be subject to the review of the Engineer.  Pay particular attention to plastic conduit with high coefficients of expansion.
	B. Consideration of required seismic lateral restraints shall be given when anchoring conduit and making provision for expansion.

	1.25 ELECTRICAL CONNECTIONS
	A. Unless otherwise specified, all power wiring shall be furnished and installed under this division.
	B. All power wiring shall be furnished and installed complete from power source to motor or equipment junction box including power wiring through the starters.  All starters not factory mounted on equipment shall be installed under this division.


	PART 2 MATERIALS
	2.1 MATERIAL AND EQUIPMENT QUALIFICATIONS
	A. All materials and apparatus required for the work, except as otherwise specifically indicated, shall be new, of first-class quality, and shall be furnished, delivered, erected, connected and finished in every detail and be so selected and arranged as to fit properly into the building spaces.  Where no specific type or quality of material is given, a first-class standard article as accepted by industry standards shall be furnished.
	B. Provide materials and equipment that are products of manufacturers regularly engaged in the production of such products which are of equal quality, design and workmanship.  Products shall have been in satisfactory commercial or industrial use for a minimum 2 years prior to bid opening.  The 2-year period shall include applications of equipment and materials under similar circumstances and of similar size as required for this project.  The product shall have been on sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.  Where two or more items of the same class of equipment are required, these items shall be products of a single manufacturer.
	C. Alternative Qualifications:  Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or laboratory tests, is furnished.
	D. Manufacturer's Nameplate:  Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

	2.2 PANELBOARDS
	A. Branch Circuit Panelboards (Load Centers)
	1. Manufacturers:
	a. Square ‘D’
	b. General Electric
	c. Cutler Hammer
	d. Substitutions:  Refer to Division 1 and Section 01250.

	2. Continuous main current ratings as indicated on associated schedules, not to exceed 600 amperes maximum. Minimum Short Circuit Current Rating: 10,000 AIC, in RMS symmetrical amperes.
	a. Interior
	1) Provide one (1) continuous bus bar per phase.  Each bus bar shall have sequentially phased branch circuit connectors suitable for plug-on branch circuit breakers.  The bussing shall be fully rated.  Panelboard bus current ratings shall be determined by heat-rise tests conducted in accordance with UL 67.  Bussing rated 100 - 400 amperes shall be Aluminum.  
	2) All current carrying parts shall be insulated from ground and phase-to-phase by Noryl high dielectric strength thermoplastic or equivalent.
	3) Split solid neutral shall be plated and located in the mains compartment up to 225 amperes so all incoming neutral cable may be of the same length. 
	4) Interior trim shall be of dead-front construction to shield user from energized parts.  Dead-front trim shall have performed twistouts covering unused mounting space.
	5) Metal nameplates shall be secured to dead-front with rivets or screws.  Sticker or foil nameplates are not permitted. Interior wiring diagram, neutral wiring diagram, UL listed label and short circuit current rating shall be displayed on the interior.
	6) Interiors shall be field convertible for top or bottom incoming feed.  Main and sub-feed circuit breakers shall be vertically mounted.  Main lug interiors up to 400 amperes shall be field convertible to main breaker.  Interior leveling provisions shall be provided for flush mounted applications.

	b. Branch Circuit Breakers
	1) Breakers shall be UL listed with amperage ratings, interrupting ratings, and number of poles as indicated on the panel schedules.
	2) Molded case branch circuit breakers shall have plug-in type bus connectors. Provide with 20% spare breakers.
	3) Circuit breakers shall have an overcenter toggle mechanism which will provide quick-make, quick-break contact action. Circuit breakers shall have thermal and magnetic trip elements in each pole.  Two and three pole circuit breakers shall have an internal common trip crossbar to provide simultaneous tripping.
	4) There shall be two forms of visible trip indication.  The breaker handle shall reside in a "TRIPPED" position between "ON" and "OFF".  In addition, there shall be a VISI-TRIP indicator appearing in the clear window of the circuit breaker housing.
	5) The exposed faceplates of all branch circuit breakers shall be flush with one another.
	6) Lugs shall be UL listed to accept solid or stranded copper conductors only.  Lugs shall be suitable for 75°C rated wire, sized according to the 75°C temperature rating per NEC Table 310-16.  Branch breakers rated 30 amperes and below shall be UL listed to accept 60°C rated wire.

	c. Enclosures
	1) Type 1 Boxes
	(i)  Shall be galvanized steel constructed in accordance with UL 50 requirements.  Galvanized steel will not be acceptable.
	(ii) Boxes shall have removable end walls with knockouts located on one end. Boxes shall have welded interior mounting studs.  Interior mounting brackets are not required.
	(iii) Box width shall be 20" wide.

	2) Type 1 Trim Fronts
	(i) Trim front steel shall meet strength and rigidity requirements per UL 50 standards.  Shall have ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.
	(ii) Trim fronts shall be 1-piece with door.  Mounting shall be as indicated on associated schedules.
	(iii) Front shall have cylindrical tumbler type lock with catch and spring loaded stainless steel door pull.  All lock assemblies shall be keyed alike.  Two (2) keys shall be provided with each lock.  A clear plastic directory card holder shall be mounted on the inside of door.



	3. Field quality control
	a. Inspect complete installation for physical damage, proper alignment, anchorage, and grounding.
	b. Measure steady state load currents at each panelboard feeder; rearrange circuits in the panelboard to balance the phase loads within 20% of each other.  Maintain proper phasing for multi-wire branch circuits
	c. Check tightness of bolted connections, and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written specifications.



	2.3 DISCONNECT SWITCHES
	A. Manufacturers
	1. Square ‘D’
	2. General Electric
	3. Cutler Hammer
	4. Seimens
	5. Substitutions:  Per Section 01250.

	B. Nonfusible Switch Assemblies
	1. Description:  NEMA KS 1, Type HD enclosed load interrupter knife switch.  Handle lockable in OFF position.

	C. Enclosures
	1. Fabrication:  NEMA KS 1.
	a. Interior Dry Locations:  Type 1.



	2.4 CONDUIT
	A. CONDUIT REQUIREMENTS
	1. Minimum Size: 3/4 inch (21 mm) unless otherwise specified.
	2. Wet and Damp Locations:  Use rigid steel conduit.
	3. Dry Locations:  
	a. Use electrical metallic tubing.


	B. METAL CONDUIT
	1. Manufacturers: 
	a. Allied Tube and Conduit
	b. Western Tube and Conduit
	c. Wheatland Tube Company

	2. Rigid Steel Conduit:  ANSI C80.1.
	3. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; material to match conduit.

	C. FLEXIBLE METAL CONDUIT
	1. Manufacturers:
	a. AFC Cable Systems
	b. Anamet Electrical
	c. Bay State Wire and Cable

	2. Description:  Interlocked steel construction.
	3. Fittings:  ANSI/NEMA FB 1.

	D. ELECTRICAL METALLIC TUBING (EMT)
	1. Manufacturers:
	a. Allied Tube and Conduit
	b. Western Tube and Conduit
	c. Wheatland Tube Company

	2. Description:  ANSI C80.3; galvanized tubing.
	3. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; steel; compression or set- screw type.


	2.5 WIRE AND CABLE
	A. NONMETALLIC SHEATHED CABLE (NMB) (ALLOWED IN RESIDENTIAL BUILDINGS ONLY)
	1. Manufacturers:
	a. American Wire and Cable
	b. Triangle Wire and Cable
	c. Southwire Company

	2. Description:  NFPA 70, Type NMB.
	3. Conductor:  Copper.
	4. Insulation Voltage Rating:  600 volts.

	B. BUILDING WIRE
	1. Manufacturers:
	a. American Wire and Cable
	b. Triangle Wire and Cable
	c. Southwire Company

	2. Description:  Single conductor insulated wire.
	3. Conductor:  Copper.
	4. Insulation Voltage Rating:  600 volts.
	5. Insulation:  NFPA 70, Type THHN/THWN.
	6. Split Bolt Connectors:
	a. Anacom Northern Wire and Cable
	b. Burndy Corporation
	c. Erico Incorporated

	7. Spring Wire Connectors:
	a. Ideal Industries
	b. Panduit Corporation
	c. Ilsco

	8. Compression Connectors:
	a. Ilsco
	b. Panduit Corporation
	c. Burndy Corporation



	2.6 BOXES
	A. OUTLET BOXES
	1. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel.
	a. Equipment Supporting Boxes:  Rated for weight of equipment supported; include 1/2 inch (13 mm) male fixture studs where required.

	2. Cast Boxes:  NEMA FB 1, Type FD, aluminum. Provide gasketed cover by box manufacturer. Provide threaded hubs where required.
	3. Shallow Outlet Boxes: NEMA OS 1, galvanized steel.
	4. Wall Plates for Finished Areas:  As specified in this Section.

	B. PULL AND JUNCTION BOXES
	1. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.
	2. Hinged Enclosures:  As specified in this Section.
	3. Surface Mounted Cast Metal Box:  NEMA 250, Type 4; flatflanged, surface mounted junction box:
	a. Material: Cast aluminum.
	b. Cover:  Furnish with ground flange, neoprene gasket, and stainless steel cover screws.



	2.7 WIRING DEVICES
	A. MANUFACTURERS:
	1. Leviton
	2. Hubbell
	3. G. E. Wiring Devices
	4. Bryant

	B. WALL SWITCHES
	1. Description:  NEMA WD 1, HeavyDuty, AC only generaluse snap switch.
	2. Body and Handle:  Ivory plastic with toggle handle.
	3. Ratings:
	a. Voltage:  120277 volts, AC.
	b. Current:  20 amperes.


	C. RECEPTACLES
	1. Description:  NEMA WD 1, Heavyduty general use receptacle.
	2. Device Body:  Ivory plastic.
	3. Configuration:  NEMA WD 6, type as specified and indicated.
	4. Convenience Receptacle:  Type 520.
	5. GFCI Receptacle:  Convenience receptacle with integral ground fault circuit interrupter to meet regulatory requirements.

	D. WALL PLATES
	1. Decorative Cover Plate:  Ivory, smooth plastic.
	2. Weatherproof Cover Plate:  Gasketed cast metal with hinged gasketed device cover.


	2.8 GROUNDING AND BONDING
	A. WIRE
	1. Material:  Stranded copper.
	2. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.


	2.9 SUPPORTING DEVICES
	A. PRODUCT REQUIREMENTS
	1. Materials and Finishes:  Corrosion resistant.
	2. Select materials, sizes, and types of anchors, fasteners and supports to carry the loads of equipment and conduit, including weight of wire in conduit.
	3. Anchors and Fasteners:
	a. Concrete Structural Elements:  Use precast inserts, expansion anchors, powder actuated anchors or preset inserts.
	b. Steel Structural Elements:  Use beam clamps, spring steel clips, or steel ramset fasteners.
	c. Concrete Surfaces:  Use self-drilling anchors and expansion anchors.
	d. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts and hollow wall fasteners.
	e. Solid Masonry Walls:  Use expansion anchors and preset inserts.
	f. Sheet Metal:  Use sheet metal screws.
	g. Wood Elements:  Use wood screws.



	2.10 ELECTRICAL IDENTIFICATION
	A. NAMEPLATES AND LABELS
	1. Nameplates: Engraved three-layer laminated plastic, white letters on black background.
	2. Locations:
	a. At each electrical distribution and control equipment enclosure.

	3. Letter Size:
	a. 1/8-inch (3-mm) letters for identifying individual equipment and loads.
	b. 1/4-inch (6-mm) letters for identifying grouped equipment and loads.

	4. Labels:  Embossed adhesive tape, with 3/16-inch (5-mm) black letters on white background.  Use only for identification of individual wall switches and receptacles, control device stations, and data receptacles.

	B. WIRE MARKERS
	1. Manufacturers:
	a. Brady USA
	b. Seton Identification Products
	c. Carlton Industries
	d. Ideal Industries

	2. Description:  Cloth tape, or tubing type wire markers.
	3. Locations:  Each conductor at panelboard gutters, pull boxes, outlet and junction boxes, and each load connection.
	4. Legend:
	a. Power and Lighting Circuits:  Branch circuit or feeder number indicated.
	b. Control Circuits:  Control wire number indicated on schematic and interconnection diagrams provided with shop drawings.




	PART 3 EXECUTION
	3.1 PANELBOARD INSTALLATION
	A. Provide grounding and bonding in accordance with this Section.
	B. Install panelboards in accordance with NEMA PB 1.1 and the NECA "Standard of Installation."
	C. Install panelboards plumb.  Install recessed panelboards flush with wall finishes.
	D. Provide filler plates for unused spaces in panelboards.
	E. Provide typed circuit directory for each branch circuit panelboard.  Revise directory to reflect circuiting changes required to balance phase loads.
	F. Provide engraved plastic nameplates under the provisions of this Section.

	3.2 CONDUIT INSTALLATION
	A. Install conduit in accordance with NECA "Standard of Installation."
	B. Arrange supports to prevent misalignment during wiring installation.
	C. Support conduit using coated steel or malleable iron straps, layin adjustable hangers, clevis hangers, and split hangers.
	D. Group related conduits; support using conduit rack.  Construct rack using steel channel; provide space on each for 25 percent additional conduits.
	E. Fasten conduit supports to building structure and surfaces under provisions of this Section.
	F. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary supports
	G. Do not attach conduit to ceiling support wires.
	H. Arrange conduit to maintain headroom and present neat appearance.
	I. Route conduit parallel and perpendicular to walls.
	J. Route conduit installed above accessible ceilings parallel and perpendicular to walls.
	K. Maintain adequate clearance between conduit and piping.
	L. Maintain 12 inch (300 mm) clearance between conduit and surfaces with temperatures exceeding 104 degrees F (40 degrees C).
	M. Cut conduit square using saw or pipecutter; deburr cut ends.
	N. Bring conduit to shoulder of fittings; fasten securely.
	O. Use conduit hubs to fasten conduit to cast boxes.
	P. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit bodies to make sharp changes in direction, as around beams.  Use factory elbows for bends in metal conduit larger than 2 inch (50 mm) size.
	Q. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
	R. Provide suitable fittings to accommodate expansion and deflection where conduit crosses seismic, control and expansion joints.
	S. Provide suitable pull string in each empty conduit except sleeves and nipples.
	T. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
	U. Ground and bond conduit under provisions of this Section and NFPA 70.
	V. Install conduit to preserve fire resistance rating of partitions and other elements, using materials and methods under the provisions of Division 7.

	3.3 WIRE AND CABLE INSTALLATION
	A. Verify that mechanical work likely to damage wire and cable has been completed.
	B. Verify that raceway installation is complete and supported.
	C. Completely and thoroughly swab raceway before installing wire.
	D. WIRING METHODS
	1. Concealed Dry Interior Locations:  nonmetallic- sheathed cable for residential buildings only, 
	2. Exposed Dry Interior Locations:  Use only building wire in conduit or surface mounted raceway.
	3. Above Accessible Ceilings:  nonmetallic- sheathed cable for residential buildings only.
	4. Wet or Damp Interior Locations:  Use only building wire in conduit.
	5. Exterior Locations:  Use only building wire in conduit.
	6. Use wiring methods indicated.


	3.4 INSTALLATION OF BOXES
	A. INSTALLATION
	1. Install boxes in accordance with NECA "Standard of Installation."
	2. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	3. Set wall mounted boxes at elevations to accommodate mounting specified in section for outlet device.
	4. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Adjust box location up to 10 feet (3 m) if required to accommodate intended purpose.
	5. Maintain headroom and present neat mechanical appearance.
	6. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	7. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches (150 mm) from ceiling access panel.
	8. Install boxes to preserve fire resistance rating of partitions and other elements.
	9. Use flush mounting outlet box in finished areas.
	10. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface finish thickness.
	11. Use stamped steel bridges to fasten flush mounting outlet box between studs.
	12. Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	13. Use adjustable steel channel fasteners for hung ceiling outlet box.
	14. Do not fasten boxes to ceiling support wires.
	15. Support boxes independently of conduit.
	16. Use gang box where more than one device is mounted together.  Do not use sectional box.
	17. Use gang box with plaster ring for single device outlets.
	18. Use cast outlet box in exterior locations exposed to the weather and wet locations.
	19. Large Pull Boxes:  Use hinged enclosure in interior dry locations, surfacemounted cast metal box in other locations.

	B. ADJUSTING
	1. Adjust flushmounting outlets to make front flush with finished wall material.
	2. Install knockout closures in unused box openings.

	C. CLEANING
	1. Section 01520  Contract Closeout:  Cleaning installed work.
	2. Clean interior of boxes to remove dust, debris, and other material.
	3. Clean exposed surfaces and restore finish.


	3.5 WIRE AND CABLE INSTALLATION
	1. Route wire and cable as required to meet Project Conditions.
	2. Install cable in accordance with the NECA "Standard of Installation."
	3. Use solid conductor for feeders and branch circuits 10 AWG and smaller.
	4. Use stranded conductors for control circuits.
	5. Use conductor not smaller than 12 AWG for power and lighting circuits.
	6. Use conductor not smaller than 16 AWG for control circuits.
	7. Use 10 AWG conductors for 20 ampere, 120volt branch circuits longer than 75 feet (23M).
	8. Pull all conductors into raceway at same time.
	9. Protect exposed cable from damage.
	10. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support cables from structure.  Do not rest cable on ceiling panels.
	11. Use suitable cable fittings and connectors.
	12. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	13. Clean conductor surfaces before installing lugs and connectors.
	14. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	15. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of conductor.
	16. Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	17. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.
	18. Identify and color code wire and cable under provisions of this Section.  Identify each conductor with its circuit number or other designation indicated.

	3.6 INSTALLATION OF WIRING DEVICES
	A. EXAMINATION
	1. Section 01040 - Existing Conditions:  Verification of existing conditions prior to beginning work.
	2. Verify that wall openings are neatly cut and will be completely covered by wall plates or devices.
	3. Verify that branch circuit wiring installation is completed, tested, and ready for connection to wiring devices.

	B. PREPARATION
	1. Provide extension rings to bring outlet boxes flush with finished surface.
	2. Clean debris from outlet boxes.

	C. INSTALLATION
	1. Install in accordance with NECA "Standard of Installation."
	2. Install devices plumb and level.
	3. Install switches with OFF position down.
	4. Connect wiring device grounding terminal to branch circuit equipment grounding conductor.
	5. Connect wiring devices by wrapping conductor around screw terminal.
	6. Use jumbo size plates for outlets installed in masonry walls.
	7. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above accessible ceilings, and on surface mounted outlets.

	D. ADJUSTING
	1. Section 16050:  Adjusting installed work.
	2. Adjust devices and wall plates to be flush and level.
	3. Clean exposed surfaces to remove splatters and restore finish.


	3.7 INSTALLATION OF CABINETS AND ENCLOSURES
	A. Section 16050:  Manufacturer's instructions.
	B. Install in accordance with NECA "Standard of Installation."
	C. Install enclosures and boxes plumb.  Anchor securely to wall and structural supports at each corner under the provisions of this Section.
	D. Install cabinet fronts plumb.
	E. Clean electrical parts to remove conductive and harmful materials.
	F. Remove dirt and debris from enclosure.
	G. Clean finishes and touch up damage.

	3.8 GROUNDING AND BONDING INSTALLATION REQUIREMENTS
	A. INSTALLATION
	1. Provide bonding to meet Regulatory Requirements.
	2. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.


	3.9 INSTALLATION OF SUPPORTING DEVICES
	A. Locate and install anchors, fasteners, and supports in accordance with NECA "Standard of Installation".
	1. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
	2. Do not use spring steel clips and clamps.
	3. Obtain permission from Architect/Engineer before using powder-actuated anchors.
	4. Do not drill or cut structural members.

	B. Fabricate supports from structural steel or formed steel members.  Rigidly weld members or use hexagon-head bolts to present neat appearance with adequate strength and rigidity.  Use spring lock washers under all nuts.
	C. Install surface-mounted cabinets and panelboards with minimum of four anchors.
	D. In wet and damp locations use steel channel supports to stand cabinets and panelboards 1 inch (25 mm) off wall.
	E. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in hollow partitions.

	3.10 INSTALLATION OF ELECTRICAL IDENTIFICATION
	A. Degrease and clean surfaces to receive nameplates and labels.
	B. Install nameplates and labels parallel to equipment lines.
	C. Secure nameplate to equipment front using screws or adhesive.
	D. Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.
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	0075 WAP SUPPLEMENTAL CONDITIONS 12 11 09 (2).pdf
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	SUPPLEMENTAL CONDITIONS TO THE GENERAL CONDITIONS
	Insert  NEW paragraphs 12.4.1- 12.4.2 
	12.4.1 Wage Rates  - Weatherization Assistance Program. 
	Delete existing 12.7 and insert in its place, 


	date: 
	Substi req No: For the architect to complete
	project line2: 
	from: Your/Your Company's Name
	to: Architect/GC/Engineer to whom you are submitting
	project: Project Name (from specification)
	arch proj no: Fill in if available
	to line2: 
	re:: Substitution Request for Protective Coatings for Sealed Concrete
	contract for: General scope of your project
	spec title: Insert title from specification
	descrp: Insert from specification
	section: From spec
	page: From spec
	article: From spec
	proposed sub: EZ-Wax™
	manfu: Concrete Coatings, Inc
	manf address: 1105 N. 1600 W. Layton, UT 84041
	manf phone: 801-544-8771
	trade name: EZ-Wax™
	model no: S-EZWAX
	installer: Insert subcontractor
	installer add: Insert subcontractor's address
	installer phone: Insert subcontractor's phone number
	new prod: Off
	2-5 yrs: Off
	5-10 yrs: Yes
	>10: Off
	diffs line1: Fill in details (usually no differences)
	diffs line2: 
	diffs line3: 
	point: Off
	reason line1: Fill in (usually "Reasons of Convenience")
	reason line2: 
	similar proj: List a past completed project
	architect: List past project's architect
	proj add1: List project's address
	proj add2: 
	owner: List past project's owner
	date install: List past project's date of completion
	work no: Yes
	wrk yes: Off
	explain line1: 
	explain line2: 
	explain line3: 
	svgs to owner: Fill in if available
	amount: 
	no: Yes
	yes: Off
	deduct: 
	drwgs: Off
	prod data: Off
	samples: Off
	tests: Off
	rpts: Off
	other: Off
	info: Off
	page no: 1
	of pages: 2
	sub by: Name of person submitting
	signed by: Signature required
	firm: Company name of person submitting
	add line1: Address of person submitting
	add line2: 
	tele: Phone number of person submitting
	attach1: List of any attachments, including TDS, MSDS, cut sheets, etc.
	attach2: 
	atach3: 
	attach4: 
	sub appr: Off
	sub as noted: Off
	sub rej: Off
	sub req: Off
	cont: Off
	sub: Off
	supp: Off
	manu: Off
	a/e: Off
	other1: Off
	comment1: 
	comment2: 
	comment3: 
	comment4: 
	comment5: 
	comment6: 
	comment7: 
	comment8: 
	page2: 2
	of2: 2


